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This document is part of a suite of materials to support the 
implementation of the National Literacy and Numeracy Framework 
(LNF), which will become statutory in September 2013 for all learners 
aged 5–14. 
The LNF has been introduced to raise standards in learners’ literacy 
and numeracy skills by helping all teachers1 to:
• develop curriculum content throughout the Foundation Phase 
Areas of Learning and across all subjects in Key Stages 2 and 3 to 
ensure that all learners have opportunities to develop and refine 
literacy and numeracy skills 
• integrate literacy and numeracy into their teaching 
• inform discussions with parents/carers, learners, and other 
teachers about learner performance
• help learners with their own self-assessment activities and 
planning for learning
• monitor, assess and report on individual learner performance
• identify learners who may benefit from intervention or who are 
working beyond age-related expectations.
The LNF should be used as:
• a tool for curriculum planning in order to progress literacy and 
numeracy skills development across the curriculum
• an assessment tool to track literacy and numeracy skills 
progression.
It will replace the Developing communication and number 
components of the non-statutory Skills framework for 3 to 
19-year-olds in Wales (Welsh Assembly Government, 2008) while the 
Developing thinking and ICT components currently remain in place to 
guide schools on these important skills. 
This document should be used as a starting point as to the way 
schools will address the new requirements set out in the LNF. It aims 
to clarify expectations and to provide advice on ways to proceed 
What is the purpose of this document?
1   The term ‘teachers’ is used throughout to encompass practitioners from all phases and stages 
including teaching and learning assistants (TLAs).
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in order to embed the LNF in all teaching and learning. Literacy 
and numeracy skills must become the primary focus for planning 
in all subject contexts and therefore clear and coherent curriculum 
planning becomes an essential component to success.
Schools should, in future, start their planning from a position that 
differs from most past practice. With the arrival of the LNF, planning 
must include literacy and numeracy skills development from the start 
and not as an add-on. The LNF and its skills should therefore be the 
starting point and the whole curriculum and individual lessons should 
be planned with the development of those skills in mind.
This document is part of a suite of training and support materials 
which also include:
• supplementary curriculum planning guidance – for learners 
with additional learning needs (ALN); available January 2013
• training pack –to support schools in training teachers to 
implement the LNF; available January 2013
• assessment materials – to support schools and teachers 
with Assessment for Learning against the LNF; available 
September 2013
• classroom tasks – a pool of tried and tested resources that can 
be used across the curriculum to develop literacy and numeracy 
skills; available September 2013.
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A curriculum planning tool
The LNF is first and foremost a curriculum planning tool that 
supports all teachers in embedding literacy and numeracy across 
the curriculum and developing the literacy and numeracy skills 
of their learners.
All schools will need to place the LNF at the heart of their curriculum 
planning. This document sets out the principles and whole-school 
practices to support such an approach including the steps that 
schools will need to take over time to meet these expectations. 
As a curriculum planning tool, the LNF builds on the good practice 
in many schools, aiming to help bring about coherent approaches 
to developing and applying literacy and numeracy skills across 
the curriculum. In all schools, it is critical that such planning is truly 
throughout the Foundation Phase Areas of Learning and across 
the curriculum rather than just focused on English, Welsh and 
mathematics lessons.
Structure of the LNF
The LNF focuses on the learners’ acquisition of, and ability to 
apply, the skills and concepts they have learned to complete 
tasks appropriate for their stage of development. Expectations are 
given for each school year from Reception to Year 9 in each of the 
elements and aspects. The LNF is designed to be inclusive of all 
learners, including those with additional learning needs (ALN). The 
Routes to literacy and Routes to numeracy components of the LNF 
describe progression into Foundation Phase for learners with ALN.  
Extension expectations are also given for those learners with  
higher-order literacy and/or numeracy skills, such as more able  
and talented (MAT) learners.
The two components of the LNF are divided into the following 
strands.
Within literacy the strands are: 
• oracy across the curriculum
• reading across the curriculum
• writing across the curriculum.
What is the LNF?
5Curriculum planning guidance 
January 2013
Guidance document no:
091/2013
Within numeracy the strands are:
• developing numerical reasoning
• using number skills
• using measuring skills
• using data skills.
Both the literacy and numeracy strands are further divided into 
elements. The literacy elements are further sub-divided into aspects 
for ease of use.
Although each of the components of the LNF is divided into strands, 
it is essential that the LNF is seen as being intertwined and linked.
Literacy in the LNF presents oracy, reading and writing as three 
distinct modes of language, each with their own range of skills. 
However, each is dependent to a significant extent on the others. 
The teaching of these language skills should always be integrated 
so that each supports the others.
Numeracy in the LNF is described as consisting of four strands. 
However, Developing numerical reasoning underpins the three 
procedural strands of Using number skills, Using measuring skills, 
Using data skills. It is vital that numeracy is not viewed as four 
discrete strands, which are developed in isolation from each 
other. Development in numerical reasoning is the key to learner 
independence, confidence and ability in using numerical processing.  
Literacy and numeracy skills themselves are linked and intertwined. 
It is crucial that the development of literacy – oracy, reading and 
writing across the curriculum – is linked to numeracy development 
and that the strands, elements and aspects of the LNF are 
interrelated as a whole. Oracy and writing should be viewed 
as the mechanism by which the understanding of numeracy skills 
is demonstrated. Reading skills are required to extract relevant 
information and data from tables, charts, graphs and text in order 
that numerical processing can occur to aid decision making. It is 
therefore important that learners become familiar with the  
subject-specific vocabulary of numeracy, with the techniques 
of extracting information from visual evidence and with the skills 
needed for effective communication of their ideas and findings. 
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Progression through the LNF
Progression is identified from early precursor skills, which are 
described in detail in the Routes for Learning routemap (Welsh 
Assembly Government, 2006), and into the Routes to literacy and the 
Routes to numeracy, then into the Foundation Phase. The columns 
in the LNF show how learners’ skills are refined and augmented as 
they progress towards the expected standards for Reception. Some 
skill elements will not emerge until a later stage. In such cases, the 
relevant cells in the LNF are empty to show this. 
Skills development, as described by the LNF, should be viewed 
as a continuum and not as a series of discrete skills to be 
learned and demonstrated each year from the age of 5 to 14. 
Progression is cumulative and each element/aspect assumes that 
the elements/aspects in previous years’ expectations have been 
achieved and consolidated. It is not enough for a learner to have 
demonstrated achievement on a single occasion and for this to be 
recorded on a tick list. The skill needs to have been introduced, 
understood and used as a matter of course over time and in a 
range of examples, so that it becomes part of the learner’s regular 
repertoire of applied skills. 
Progression through the stages is demonstrated by an ability 
to develop and demonstrate increasing competence in literacy 
and numeracy skills. The expectations are essentially concerned 
with developing and recognising a learner’s ability to select and 
apply literacy and numeracy skills in ways that are appropriate 
to each context. The expectations are designed to recognise learners’ 
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progression in terms of both underpinning techniques and of the 
skills of application. Each age-related expectation builds on the 
previous year’s expectation to ensure year-on-year progression 
for each element. 
Learners with ALN may be working below age-related expectations 
for most, or all, of their school career. For example, below Reception, 
statements reflect incremental progression but are not related 
to age. These are within the Routes to literacy and the Routes 
to numeracy components. Learners of higher abilities may well be 
working above the age-related expectations. Careful planning for 
appropriate support, stretch and challenge to ensure that progression 
is maintained is particularly crucial in these cases and needs to be 
managed through progressive task development matched to learners’ 
needs. Extension expectations are given for more able and talented 
learners who may be working above Year 9 expectations.
An assessment tool 
The LNF is primarily a curriculum planning tool. However, it is also 
an assessment tool that informs teacher assessment. There will be 
no national data collection in relation to assessments made against 
the LNF. 
Formal assessment against the LNF will become a statutory 
requirement from September 2014. This means that schools will 
have a full academic year to focus on embedding the LNF into their 
curriculum planning and their teaching and learning before being 
required to assess learners’ progress against it.  
Schools should still use the LNF to support Assessment for Learning 
(AfL) as part of good teaching practice. This will inform reports to 
parents/carers on their child’s progress in literacy and numeracy, 
which will still be required on an annual basis from September 2013. 
The reports to parents/carers should include information based on 
the numeracy and reading tests and a narrative report on literacy 
and numeracy based on the LNF.
Assessment against the LNF should be formative, used by schools 
and individual teachers to support learner progress, classroom 
and curriculum planning. Teachers should use ongoing, formative, 
classroom assessment to monitor progress, discuss next steps needed 
for improvement with learners and set tasks that will give learners 
opportunities to make progress in their literacy and numeracy skills.
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The LNF sets out clear progressive expectations for skills development 
for each year group up to Year 9. Comparison of individual learners’ 
achievements against these expectations allows teachers to identify 
areas of strength and the development required. These should  
be used formatively with learners and communicated to  
parents/carers for annual reporting, in a narrative format, at the 
end of each academic year. 
The LNF is not intended to be used as a ‘best-fit’ model of annual 
expectations. It should be used flexibly in order to generate the 
report of the progress of individual learners in terms of each learner’s 
strengths and areas for development. 
Teachers will not be expected, nor would it be appropriate, to use 
the LNF to arrive at a single statement about whether a learner 
is working at, above or below the expected level for their age. 
Similarly, assessment against the LNF will not yield ‘levels’ of literacy 
and numeracy as used in the national curriculum subject Orders. 
The purpose of the LNF is to support learners’ development and 
application of literacy and numeracy skills in all aspects of learning 
and to identify strengths and areas for development as ‘next steps’ 
for improvement.  
Schools and teachers will use the outcomes of their assessments to:
• inform short-, medium- and long-term planning for progression 
of skills across subjects and year groups and key stages
• report on the overall progress and standards across the school in 
relation to the LNF, as part of the annual governors’ report. 
It is critical in all schools that planning for assessment is integral 
to, and continuous with, curriculum planning. Assessment should 
be truly across the curriculum rather than just through English, 
Welsh and mathematics. Schools will need to ensure that  
whole-school systems are in place to support the consistent 
and rigorous assessment of literacy and numeracy skills across 
the curriculum.
In assessing progress against the LNF, learners may demonstrate 
competency in skills which does not coincide with their particular 
year group. The LNF describes a continuum of development and 
learners may progress further, faster or slower in some aspects 
than in others, with achievements spanning several columns. 
For an individual learner, this could evidence the need for specific 
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interventions, e.g. catch-up programmes, specific one-to-one support 
for ALN, stretch and challenge for more able and talented learners. 
In assessing progress in literacy and numeracy development for 
individual learners and identifying next steps to improvement, it is 
crucial to link to the learner’s actual capabilities and not generalise 
for their year group expectations. Next steps to improvement should 
be specific to the progress of individual learners.
Next steps in progression
‘Next steps’ can be considered as a series of small improvements 
which a learner can make in order to ‘close the gap’ towards 
successive expectations in skills development described by the LNF. 
In planning effective learning opportunities, it is vital that next steps 
are considered not in terms of what learners can/can’t do reliably 
and consistently but in terms of what they need to do next in order 
to make progress. Thus ‘next steps’ describe improvements learners 
need to put into action in order to make progress. These are most 
effective in supporting progression when they provide clear direction 
for learners, specifically identify where and how improvements 
can be made, and are generated in collaboration with the learners 
themselves. This means that for the LNF with its yearly expectations, 
some next steps to improvement will be within or between 
statements of expectation rather than a jump from one statement 
to the corresponding one in the following year group.
In order for a learner to make progress, consolidation and application 
of that skill in a variety of contexts (increasing in complexity, demand, 
familiarity of context and autonomy) needs to be carefully planned 
for. This describes differentiation in action for the LNF. The LNF aims 
for learners to be continually moving upwards. Increasing the level 
of demand and complexity of tasks may mean that learners initially 
need reminding how to apply their new-found skills. When writing 
sentences, for example, a learner in the Foundation Phase may be 
able to use capital letters. However, when asked to write about 
their favourite book, that same learner may not use capital letters 
for proper names. This should be expected and occurs until learners 
have had sufficient opportunity and practice to consolidate and apply 
these skills to the higher-order task, and with greater autonomy.  
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Timeline of implementation and support
January 2013 National Literacy and Numeracy Framework 
(LNF) available to schools.
Curriculum planning document available 
to schools.
Training workshops available to schools.
April 2013 National support programme starts.
May 2013 Numeracy tests
• Statutory procedural section of the tests.
• Pilot/trial of reasoning section of the tests.
Reading tests
• Statutory – May 2013.
• Optional diagnostic test material available.
September 2013 National Literacy and Numeracy Framework 
(LNF) statutory part of the curriculum.
Assessment-related guidance and classroom 
practice materials available to schools.
May 2014 Numeracy tests
• Statutory reasoning numeracy test.
• Statutory procedural section of numeracy 
tests continue.
• Statutory reading tests continue.
September 2014 Assessment against the National Literacy 
and Framework (LNF) introduced on a 
statutory basis.
11
Curriculum planning guidance 
January 2013
Guidance document no:
091/2013
In order to effectively integrate the LNF into current practice, 
curriculum planning needs to be coherent and continuous 
across all Areas of Learning/subjects. This is an iterative process. 
Teachers need to review and make changes to current provision 
to ensure that literacy and numeracy skills are integral to classroom 
practice and their progression across the curriculum is integral 
to learning and to raising standards in all subjects. 
The diagram below shows possible stages to successful implementation.
Curriculum implementation – Key Stage 3
How can we plan for delivery of the LNF?
Familiarisation with aims and purpose of LNF.
Awareness of content, expectations and 
progression.
Identification of skills within the LNF that  
are relevant to individual subject Orders  
and statutory frameworks.
National curriculum subjects are mapped  
on to the LNF at appropriate levels.
Recognition that development of literacy 
and numeracy skills in context will support 
attainment in areas/subjects.
Schemes of work are written for the delivery 
of the LNF consisting of sections from  
area/subject schemes of work.
Area/subject schemes of work reflect the LNF 
scheme of work.
Progression and differentiation are identified 
in the LNF schemes of work as they would 
be for other areas/subjects.
Senior leadership team (SLT) and heads of 
department provide timescale and resources 
for implementation of LNF.
Training and support is provided for teachers 
to support and develop their skills to deliver the 
LNF where appropriate in their area/subject.
Pedagogical approaches may need to be 
adapted for consistency across areas/subjects.
LNF coordinators identify any areas of the LNF 
that are not covered.
Review of LNF areas that are not covered 
by subject curricula.
Development of tasks in areas/subjects or 
other learning contexts to incorporate these 
areas.
Review and development of the LNF is carried 
out as part of the school’s action planning, 
monitoring and review cycle.
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In order for schools to successfully implement the LNF, a series 
of key questions are given in Appendix 1. These questions should 
lead senior managers to develop detailed and effective action plans. 
In addition, each stage in the diagram is exemplified here using case 
studies and models, which are in use in schools across Wales. 
All schools should develop curriculum plans using the LNF as the 
starting point. Each school will be at a different stage in achieving 
this. The information in this section will help schools to develop 
a clear understanding of what they should be working towards 
and provide information on the stages that are needed in order 
to ensure that the LNF is delivered in a meaningful way which 
will raise levels of attainment.
Setting the context
Reviewing current provision against the LNF
A current provision review will hone teachers’ thoughts as to:
• the needs of learners and how the curriculum currently 
meets these
• their key role in developing all learners’ literacy and numeracy 
skills
• how the subject Orders/frameworks offer opportunities 
for developing literacy and numeracy skills
• how current planning and schemes of work need to be rebuilt 
to ensure they progress literacy and numeracy skills across 
subjects, for a particular year group and from one year group 
to the next
• how classroom practice needs to be changed to ensure 
opportunities for developing literacy and numeracy skills.
Most importantly it will give teachers first-hand experience of 
working through the LNF in order to begin to understand progression 
and expectations.
Schools should review their current position in terms of their teachers’ 
prior knowledge and understanding to decide upon which activities 
are required in order to ensure that all teachers fully understand how 
they can best implement the LNF.
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These activities will promote useful discussions as to how to 
revise schemes of work and learning plans and how pedagogical 
approaches need to be changed. Then, using the LNF as a 
starting point, teachers will be able to map literacy and numeracy 
across the curriculum and move on to formulating collaborative, 
progressive plans. The following case studies show how some schools 
are carrying out reviewing exercises in order to set the context 
and move to a position where teachers use the LNF as the starting 
point for curriculum planning.
Secondary school – reviewing the subject Orders and 
frameworks
Subject teams have reviewed subject Orders or frameworks and 
made decisions as to whether each statement has an explicit link 
to literacy and/or numeracy or an implicit link or no link at all. 
They used a simple coding system of ‘sometimes’, ‘always’ or 
‘never’. Intradepartmental discussions have taken place focusing 
on ways to rewrite schemes of work to plan for progression of 
the elements/aspects of the LNF. 
The school’s next steps are to hold interdepartmental training 
meetings to review how progression of the LNF’s elements and 
aspects are integrated across a cohort. These meetings are 
to be chaired by the literacy and numeracy coordinators, as 
appropriate. Initially, the departments have been grouped with 
a focus on literacy and numeracy respectively with languages 
working with history, music, RE, art, and personal and social 
education (PSE) and mathematics working with science, design 
and technology, geography and PE. The focus will swap around 
within the next few weeks, to ensure all departments cover both 
literacy and numeracy.
Case study 1
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Simple curriculum mapping and reviewing current provision against 
elements/aspects of the LNF as discussed in case studies 1 and 2 will 
only give information on where those specific skills are being used as 
a focus for learning. This alone will not support the development and 
progression of these skills. It is therefore essential that the next step 
is planning for progression of these specific skills using the LNF to 
provide support for expected outcomes.
Mapping progression in literacy and numeracy  
elements/aspects of the LNF
Knowing where the LNF skills are used across the curriculum 
and in schemes of work/learning plans is essential. However, for 
mapping to be used for successful curriculum planning, teachers 
need to be aware of where and how a particular element/aspect 
is first introduced and how it is then progressed across the 
curriculum and within a subject. In many cases, the skill could be 
initially introduced in English, Welsh, modern foreign languages or 
mathematics as appropriate. However, equally it could be introduced 
in other subjects.
Secondary school – mapping the LNF for a cohort
Teachers in this school are confident in the literacy and 
numeracy demands of their subject Orders or frameworks. 
They have worked in cross-curricular groups to map the LNF 
opportunities across each year group from Year 7 to Year 9 
to better understand the experiences of that year group. Each 
teacher has worked within one year group. They have started 
to write schemes of work in terms of the elements and aspects 
of the LNF. Once the drafts are completed, they will then look 
at opportunities and progression across the whole key stage by 
reorganising the groups into cross-curricular, mixed year group 
working groups. This will ensure that they take into account 
adjacent years from the LNF in their planning. This is especially 
important when working with more able and talented learners 
or those with ALN.
Case study 2
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Primary school – mapping looking at origins and 
development of skills
Teachers have reviewed when and where learners are 
introduced to a skill, and then where they consolidate its use 
before applying and finessing. They have reviewed all the 
elements/aspects of literacy and numeracy against current 
curriculum plans. This has led them to making decisions as to 
how to rewrite current learning plans to ensure that all the 
elements/aspects are progressed. It has also led them to review 
pedagogy so that a greater proportion of classroom time is 
focused on developing quality oracy skills through collaborative 
work with assessable outcomes.
In order for such a map to be useful, individual statements from 
the LNF have been discussed so that teachers can see how each 
skill is developed. An example of one of the literacy aspects is 
given here.
Case study 3
LNF: Writing across the curriculum: Organising ideas 
and information; Structure and organisation – looking 
at instructional writing
Year 3 English/Welsh – Learners are introduced to work on 
sequencing in narrative and other texts where sequence is 
important, e.g. instructions/explanations.
Year 4 design and technology – Learners review recipes and 
look at how they are written, including sequence, layout, 
language, develop success criteria for what makes a good 
recipe before writing their own recipe. 
Year 4 history – Learners make notes on the sequence of an 
explanation of events. They plan to break the content into 
paragraphs and then write their explanation of how events 
happened.
Year 5 science – Learners apply knowledge of paragraphs 
through the year when writing in science reporting experiments 
and explaining what they have done. They learn about how 
to write introductions and conclusions.
Year 5 PE – Learners focus on accurate sequencing using 
appropriate language when writing orienteering instructions.
Year 5 design and technology – Learners use their knowledge 
of paragraphing and sequencing.
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All the schools in these three case studies recognise that the LNF’s 
role is to support progression in all of the skill elements and 
aspects. Therefore it is not enough just to identify where the skills 
are being addressed. They have started to use their current position 
to bring about change so that they can plan for progression, using 
the LNF as the starting point. They are moving to a position where 
medium- and long-term plans will show how and when these skills 
will be progressed across a year group within schemes of work and 
learning plans and key stage/phase respectively.
Sharing good practice, support and training
Senior managers will be aware of where good practice is being 
shown in their schools in the development of literacy and numeracy 
skills. Initially, this could be in the areas of English/Welsh/MFL and 
The school has specifically focused on a limited number of the 
elements/aspects of the LNF in each of several sessions in their 
weekly staff meetings. The individual teachers who plan to 
introduce a particular skill have explained to the rest of the 
teachers what they intend to do and the basic principles that 
underpin the skill. Discussion as to how this element/aspect 
is to be applied across the year groups has led to a common 
understanding of what progression looks like in each  
element/aspect of the LNF. It has also highlighted particular 
areas of plans which need to be completely rewritten in order 
to ensure progression.
Year 6 science – Learners continue to apply this skill through 
increasingly detailed tasks, e.g. showing how an investigation 
is a fair test and how measurements used and made are 
meaningful including the use of SI units (numeracy link).
Year 6 design and technology – Learners continue to apply 
this skill through increasingly detailed and complex tasks, 
e.g. writing instructions for model design, which are shared 
with another group who build the model, writing up their 
explanation of their design and testing.
Year 6 geography – Learners involve numeracy skills in 
order to give accurate directional instructions when map 
reading. After going on the walk learners write up the route, 
including paragraphs, photos, diagrams, etc.
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mathematics. Harnessing this expertise is essential to ensure these 
skills are developed across the curriculum. Cross-subject working 
groups would be a useful way of sharing such expertise, as would 
lesson observations. Further support could be from professional 
learning communities (PLCs), either within the school or between 
schools, focusing on literacy or numeracy. However, it is essential 
that pedagogy is also reviewed to ensure that classroom practice 
is central to skills development. For example, oracy skills are difficult 
to progress within a lesson if it is so teacher-centred that learners 
have little or no opportunity to discuss their ideas and plans in a 
collaborative manner. Therefore support needs to be both for literacy 
and numeracy development and for classroom practice. 
Primary school – sharing good practice
The school’s mathematics/numeracy coordinator observed lessons 
across the school with a focus on progression in numeracy. She 
developed a forward plan for twilight sessions in the specific 
areas of the LNF which were identified as requiring improvement. 
Three elements were identified. Within each training session 
she exemplified one of the elements with learners’ work, 
asking teachers to identify progression and justify their reasoning. 
Teachers were then required to review their current planning 
to ensure that each element was progressed:
• across the curriculum
• across the year group
• from one year group to the next.
From carrying out this training, teachers agreed that they now 
better understood progression in these three elements. However, 
they were aware that the opportunities within their planning 
were focused more on procedure rather than numerical 
reasoning. Therefore further in-house training is planned to 
improve teachers’ questioning processes in order to enable 
learners to explain their numerical reasoning.
Case study 4
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Within action plans, senior managers should recognise where 
further support is needed. This could be in terms of understanding 
progression in literacy and numeracy skills, pedagogy and/or teachers’ 
own skills in literacy or numeracy. Mechanisms for support could be 
internal or external, including working with the outstanding teachers 
of literacy and numeracy from the regional consortium. Whichever 
mechanisms of support are implemented, each process needs to 
be monitored and evaluated in terms of teacher development and 
learner outcomes in literacy and numeracy. Wherever possible all 
staff, including teaching and learning assistants (TLAs), should be 
supported and trained to ensure a cohesive approach to improving 
standards in literacy and numeracy.
Curriculum planning 
Implementing the action plans developed through setting the context 
for staff and identifying their strengths and areas for development 
will put schools in the best position to successfully deliver the LNF. 
Curriculum planning, to develop long-, medium- and short-term 
plans, needs to ensure that teachers understand what progression 
of each element/aspect looks like and how to best progress them 
across the curriculum. All teachers should look at learners’ work, 
tasks and oral interaction to really understand progression and 
start from the LNF in order to develop cohesive and progressive 
holistic plans.
Holistic, progressive curriculum planning will ensure that all learners 
benefit from implementation of the LNF and standards in literacy 
and numeracy are raised. Effective planning for progression should 
demonstrate the following.
Coherence and consistency 
• All staff have a good knowledge of the LNF and shared 
understanding of what the expected outcomes would look 
like in a particular subject context.
Clarity of structure for skills development
• It is clear when, where and how specific skills will be introduced.
• The timing of these is appropriately linked to the LNF and allows 
for purposeful development and application in contexts across 
the curriculum.
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• A cycle of introduction, consolidation, extension and evaluation 
for specific skills is evident using increasingly challenging and 
unfamiliar contexts to embed application across the curriculum.
• Tasks are designed with a specific skills focus in mind (as tasks 
become more complex and problem solving more challenging, 
a number of skills foci may be addressed).
• Tasks are carefully designed to be progressive (e.g. the nature 
of tasks used in Year 3 are in general less complex than those 
for Year 7 for the same skills focus – tasks are designed to build 
on previous achievements for the same skills focus).  
• Tasks are differentiated to account for flexibility in learners’ current 
positions in skills development. Broad problem-solving tasks allow 
learners to practise and demonstrate a number of elements/aspects 
within the same task. However, all tasks should allow learners to 
work on their ‘next steps to improvement’. Therefore appropriate 
support (such as questions, structures, flowchart templates, etc.) 
should be designed and used where appropriate to support 
learners’ next steps as well as ensuring sufficient stretch and 
challenge for more able and talented learners.
Planning for assessment
• Assessment against the LNF is formative, outlines strengths 
and areas of development and supports learners’ improvement. 
This feeds into annual reports to parents/carers and schools’ 
evaluation of standards.
• Formative assessment is ongoing and a part of everyday lessons. 
Specific wide-ranging tasks are identified as potential rich sources 
for formative assessment (which includes learner self-assessment, 
peer assessment and teacher-learner discussion). Such tasks 
should be drawn from different subjects across the curriculum, 
draw on a wide range of literacy and numeracy skills and allow 
a wide range of these skills to be developed.
• Learner self-assessment, peer assessment and teacher-learner 
formative assessment opportunities against the LNF are directly 
planned for.
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Feedback cycle of monitoring and evaluation
• Learners’ individual rates of progress are reviewed by monitoring 
the achievement of their ‘next steps’ to improvement in literacy 
and numeracy. Successive steps can be planned for and fed back 
to aid task development.
• Rate of progress of groups of learners (e.g. basic skills intervention 
catch-up groups, additional learning needs, more able and 
talented, free school meals (FSM)) can be compared and fed into 
school evaluations. This will allow interventions and actions to be 
refined.
• All plans are reviewed, their frequency planned for, and the 
outcomes used purposefully to improve approaches to literacy 
and numeracy development and standards achieved – evaluation 
of short-term plans should inform medium-term planning. 
Similarly evaluations of medium-term planning should inform 
long-term plans.
In planning for progression, it is essential that teachers do not simply 
refer to the yearly expectations in the LNF which coincide with 
their teaching group. As learners will be working above, below and 
within these expectations, it is imperative that teachers develop 
a good working knowledge of the skills development indicated for 
the years before and after their particular year group. Teachers from 
across different year groups, key stages and phases need to work 
together to share their understanding and develop meaningful 
tasks. Progressive skills development across the curriculum is likely 
to be more challenging for secondary settings than primary settings. 
Where possible, cluster collaboration would certainly enhance 
coherence and support transition. In secondary settings,  
cross-department collaboration is essential.
Planning for progression should permeate all forms of school 
planning – long-, medium- and short-term planning. Appendix 2 
summarises some key issues which should be included for effective 
planning for using the LNF to support literacy and numeracy 
development.
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Primary school – developing progressive, long-term plans
The school has ensured that all teachers and TLAs have been 
coached and trained in the requirements of the LNF. All are fully 
aware of the opportunities the LNF offers to improve learners’ 
literacy and numeracy skills. Support mechanisms are in place 
to ensure teachers are regularly sharing good practice. In order 
to ensure progression is at the heart of their curriculum planning, 
they have used the LNF as a starting point to map progression 
across the elements and aspects. 
Initially, they concentrated on long-term planning of the numeracy 
component of the LNF as a recent Estyn inspection had praised 
their literacy skills development. The LNF has been used as a 
framework for developing tasks to ensure progression of each 
element. A section from the initial draft of their plans is shown 
at Appendix 3. This would be further worked up to show the 
chronological progression in terms of topics to give long-term 
plans. 
Discussions and training across the school have focused on 
numerical reasoning and the questions that need to be asked 
of learners in order for their reasoning to be understood by 
teachers and TLAs. The appropriate section of this strand is 
also shown in their plans to ensure the focus is not just on the 
procedural elements of numeracy. Within lesson plans, they aim 
to develop a series of focused questions to try and elicit learners’ 
numerical reasoning.
The next step for the school is to review all their long-term 
plans for literacy and numeracy progression to ensure full 
curriculum coverage. This will be informed and consolidated as 
they develop their medium-term plans and write their schemes 
of work. The school has recognised that lesson plans need to 
take account of learners’ current position, and give opportunities 
for all learners to consolidate and apply their skills in literacy 
and numeracy. Therefore, once schemes of work are in place, 
senior managers will lead on further coaching and training to 
enhance lesson planning by the formative assessment of learners’ 
next steps for improvement. The school intends to monitor and 
evaluate the implementation of the LNF through classroom 
observations, learner voice questionnaires and tracking learners’ 
progress. These evaluations will feed back into the planning 
process.
Case study 5
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Secondary school – developing progressive, long-term 
plans
The school have been heavily committed to raising standards 
in literacy for the past three years. All teachers have been trained 
in progression through oracy, reading and writing and all have 
schemes of work which enable learners to develop effective,  
high-level literacy skills. In the last six months, the focus has 
switched to numeracy. The school has used the materials around 
the consultation on the LNF to action plan their approach to 
numeracy and enhance that for literacy.  
Following familiarisation with the LNF through a training session 
from the literacy and numeracy coordinators, staff were asked 
to identify skills from the LNF that were relevant to their subject 
Order or framework. Senior managers developed an action plan 
with subject leaders and literacy and numeracy coordinators 
to include a timescale and the resources that would be required. 
Their action plan is a ‘living document’ to allow for the outcomes 
of their monitoring and evaluation processes to reshape it as 
time progresses. 
All staff had already been trained in effective questioning 
through school-based PLCs. Following the training, departments 
were asked to focus on numerical reasoning at any point where 
numeracy was being used in their lessons. The PLCs were also 
asked to use some of their time to develop generic questions 
which could be used to try and get learners to articulate their 
numerical reasoning. 
On a training day, cross-departmental groups were set up to 
review how numeracy could be progressed across subjects. 
Each group focused on one year group from Year 7 to Year 9. 
Using the LNF as a skeleton they decided on how each element 
could be:
• introduced
• consolidated
• progressed.
They mapped progression for each element (or part of an element) 
across subjects for each year group. 
Case study 6
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Roles and responsibilities
In all phases, a whole-school approach to the teaching of literacy 
and numeracy across the curriculum is essential so that there is 
a shared and coherent vision across the school. Although every 
teacher plays a central role in supporting the development of literacy 
and numeracy, whole-school coordination will be led by senior 
managers and literacy and numeracy coordinators. In some schools 
the coordination role is performed by a team made up of literacy 
and numeracy specialists and teachers who have demonstrated good 
practice in teaching literacy and numeracy across the curriculum. 
The roles of literacy and numeracy coordinators are crucially 
important if there is to be a consistent approach across the school 
and all teachers are to become confident about ways to improve 
their learners’ skills. Schools’ senior management should fully support 
In the afternoon, the groups were given all the progression 
plans that had been developed in the morning, i.e. Years 7 to 9. 
Teachers were asked to review progression from one year group 
to the next and make amendments to the plans. Appendix 4 
shows these initial plans. Developing numerical reasoning from 
the LNF is also included to focus teachers on this underpinning 
strand of the numeracy component of the LNF.
The school recognises that it still has a way to go before 
numeracy is effectively planned for and delivered across the 
curriculum. From its action planning, it has highlighted areas 
of good practice and has paired up teachers from across 
departments to act as ‘buddy’ mentors. The timetable has been 
amended so that the pairs observe each other’s lessons on a 
fortnightly basis and have sufficient time to discuss their own 
next steps to improvement.
Cross-departmental literacy and numeracy groups have been set 
up to review progress in terms of impact on classroom practice 
and learners’ literacy and numeracy skills. All departments are 
currently planning new schemes of work which will give a more 
holistic progression in literacy and numeracy skills development.
The school is working closely with learners, parents/carers and 
governors to keep all informed and to assess the impact of 
the changes.
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the coordinators by ensuring they have sufficient status, experience, 
time and resources to carry out their jobs effectively. 
Senior managers should:
• identify the school’s particular curriculum and assessment needs, 
consider the possibilities and come to decisions about the 
organisation of the whole curriculum and the planning of learning 
pathways to suit the needs of individual learners
• identify opportunities for and facilitate the sharing of good 
practice within the school
• monitor the range of teaching and learning activities, ensuring 
that approaches are fully integrated
• review and update teaching pedagogy through the provision 
of appropriate coaching/training, establishing inter- and/or  
intra-school PLCs using outstanding teachers of literacy 
and numeracy to act as system leaders
• work with literacy and numeracy coordinators to coordinate 
feedback to parents/carers
• work with literacy and numeracy coordinators to organise 
and disseminate whole-school training
• evaluate the impact of this coaching/training on raising standards 
for all learners
• monitor, evaluate and report to governors on standards of literacy 
and numeracy throughout the school and the impact of actions 
aimed at raising these standards.
Literacy and numeracy coordinators or teams should work with 
senior managers, subject leaders, teachers and TLAs to:
• review the LNF provision and identify opportunities to develop 
and apply literacy and numeracy skills 
• audit existing examples of good practice in literacy and numeracy 
across the curriculum
• advise on how good standards of literacy and numeracy help 
to improve standards across the curriculum, as well as how 
to introduce and consolidate the teaching of literacy and 
numeracy skills
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• coordinate the production/revision of a school policy for 
developing literacy and numeracy across the curriculum
• ensure consistency of approach across the school
• identify areas of literacy and numeracy that teachers are least 
confident of teaching within the context of a particular subject 
and discuss with senior managers measures needed to address 
the identified issues
• facilitate/broker school-based in-service training (either as a whole 
school or with a group of subjects/departments) on aspects of 
literacy and numeracy 
• evaluate the whole-school impact of applying LNF and the 
above approaches.
Heads of department/subject coordinators working with 
teachers should:
• work closely with other subject areas to coordinate programmes 
of work, including timing of teaching specific strategies 
and concepts
• identify opportunities for developing literacy and numeracy skills 
in schemes of work/learning plans
• map progression in literacy and numeracy skills across year groups 
and phases/key stages
• ensure coherence and consistency in the application of literacy 
and numeracy skills linked to the LNF across the subject area 
and all teaching staff
• ensure coherence and consistency in the application of literacy 
and numeracy skills linked to the LNF across other subject areas 
and all teaching staff
• work with departments and teachers to plan progressive, 
differentiated and challenging tasks that will allow learners 
to demonstrate understanding and develop and consolidate 
the full range of literacy and numeracy skills
• liaise with literacy and numeracy coordinators to share formative 
assessments of learners and cohorts in terms of areas of strength 
and development
• monitor and evaluate the impact of these approaches on 
standards of learning for subject areas.
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All teachers should:
• be familiar with the LNF and progression through it
• understand the importance of literacy and numeracy skills 
in relation to raising standards of work in their own subjects
• fully integrate these skills into their planning to provide exciting 
new learning experiences for learners
• identify opportunities to develop and apply literacy and numeracy 
skills within subjects and across the curriculum
• plan for a literacy/numeracy skills focus in all lessons
• plan tasks that will allow learners to demonstrate understanding 
and develop and consolidate the range of literacy and 
numeracy skills
• liaise with literacy and numeracy coordinators, heads of  
subject/subject coordinators and teachers of other subjects 
to identify contexts through which literacy and numeracy skills 
can best be developed
• identify areas for refinement and suggest best ways to improve 
further as part of their ongoing ‘assessment conversations’ with 
learners, integrating comments on literacy and numeracy skills 
into their day-to-day discussion and feedback 
• monitor and evaluate the impact of these approaches.
Classroom delivery
Once the LNF has been mapped and planned for, teachers and 
schools as a whole will need to consider how to deliver its contents 
in the classroom. Best practice, as always, will be engaging and 
motivating for learners in terms of contexts and involvement in tasks. 
All teachers are responsible for developing learners’ literacy and 
numeracy skills. Therefore all need to understand the integration 
of the skills within literacy and numeracy.
Setting challenging tasks to progress literacy and numeracy
Tasks should be set that aim to introduce, consolidate, apply and 
make progress in specific literacy and/or numeracy skills. Each learner 
will be at different points in each skill. The choice of task/learning 
opportunity is crucial to success. 
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The demand of the task in terms of literacy and numeracy skills, 
as well as subject content, needs to be matched carefully to the 
learners’ individual next steps. If the task is inappropriate in terms 
of context and/or demand progress will be lost.  
As teachers develop their understanding of progression across 
the LNF, they will more readily be able to formulate next steps for 
learners. In addition, learners will be more able to make decisions in 
relation to their own next steps, initially with support from teachers.  
Assessment
Assessing learners’ progress in their development of literacy 
and numeracy skills will be formative and ongoing and supplemented 
by their outcomes in the annual reading and numeracy tests. 
However, there will be an annual requirement for teachers to make 
a summative report of learners’ progress and to identify areas 
for improvement. 
Teachers will need to assess progress as part of everyday classroom 
practice, however they organise their classrooms, and will therefore 
need to develop appropriate strategies for the assessment of literacy 
and numeracy skills. These could include:
• whole-class assessment of a particular element/aspect by setting 
all learners the same task, such as analysis of data by writing 
a report
• next steps assessment, by grouping learners in similar positions 
across the LNF in terms of a particular element/aspect and setting 
each group either:
– the same task with different levels of support
– different tasks focused on the particular skill under 
development for that group
• next steps assessment looking at the application of a particular 
element/aspect by identifying a group of learners to assess 
prior to the lesson and, once the group work is underway, 
concentrating their attention on that group, while ensuring 
the rest of the class remain on task. 
Many teachers already use a ‘next steps’ approach to assessing 
learners’ work, usually recording these in learners’ books. 
Similarly in many classrooms, peer and self-assessment use the 
same method. If this approach is to be successful, assessment of 
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literacy and/or numeracy skills cannot reasonably be of the whole 
class at the same time as this would amount to inordinate quantities 
of written ‘next steps’. If learners’ books are the main point of 
reference for recording achievements and next steps, then selecting 
when and how to do this will be a matter for the school and each 
individual teacher. 
Making brief, temporary, field notes might be useful when  
observing a group of learners for assessment purposes. For oracy, 
learners could use audio or video equipment to record themselves, 
which could be viewed by the teacher following the lesson.  
Out-of-class tasks and brief, focused summative assessments  
could supplement this information.
Reporting
Reporting to parents/carers will be annual, at the end of each 
academic year. Although the Welsh Government will not be 
collecting national data, individual local authority consortia could 
well request data/information from schools. Currently, the consortia 
are formulating their plans for integrating the LNF outcomes into 
their current practices. 
Reporting should be narrative in nature with reports concentrating 
on elements/aspects that learners have consolidated and those 
where improvement is needed. 
Schools will need to review their current reporting structures, 
systems and actual report content in order to take account of the 
opportunities and requirements of the LNF. Key questions to consider 
when developing reports are given here.
• How do our reports currently focus on literacy and numeracy?
• How do our reports need to change to take account of the LNF 
and ensure they:
–  focus on strengths and areas for development?
–  are clear and understandable to learners as well as  
parents/carers?
–  are clear for successive teachers and (where appropriate) 
schools?
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• How well does our current annual governors’ report structure 
support the inclusion of a formative report on standards in literacy 
and numeracy? 
• How should we change our reporting systems to ensure they 
are manageable and fulfil the requirements of the LNF?
In order to ensure that each report is personal to the learner, it is 
wise to steer away from comment banks, either internally produced 
or commercial. The fact that each teacher needs to write a specific 
report for each learner will enhance teachers’ engagement with 
the LNF. However, current report formats will need to be revised 
to ensure that literacy and numeracy skills are viewed with the 
highest priority.
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Appendix 1: Checklist for senior managers
Setting the context
• Do all staff know about the LNF?
• Are all staff aware of the key messages of the LNF?
–  All teachers are teachers of literacy and numeracy.
–  Literacy and numeracy skills are essential to raise standards 
in all subject areas.
–  Literacy and numeracy should be developed across 
the curriculum.
• How do we need to update our school policies on literacy 
and numeracy to reflect the LNF?
• How is the LNF reflected in other school policies and plans? 
Reviewing current provision
• How we will work towards using the LNF as a starting point 
for curriculum planning?
• Have we considered the best methods for mapping our current 
curriculum across the LNF?
• How will we use curriculum maps to develop an approach 
to improving literacy and numeracy across the curriculum?
Mapping progression
• How shall we look at where each new skill is introduced and then 
how it is consolidated and then applied across the curriculum for 
each learner?
• What measures need to be put in place to ensure all teachers 
understand progression?
Action plan – identifying what needs to be done, how, 
by whom and by when. How will we monitor and evaluate 
progress towards our goals?
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Sharing good practice, support and training 
• Have we set aside appropriate time to deliver the training sessions 
to all staff?
• What extra training needs for staff have been identified and how 
can these best be provided for within or outside school?
• Have we identified good practice in relation to literacy and 
numeracy across all subject areas in the school?
• How can we build on this good practice?
• How common are our shared expectations of what quality looks 
like for literacy and numeracy development in different subjects?
• How can support be provided from within the school?
• What external support is available, such as outstanding teachers 
of literacy and numeracy, inter-school PLCs?
• Do we need to introduce mentoring between teachers or 
observing lessons to help support the introduction of the LNF? 
If so, how will we do this?
• How do staff need to be supported to ensure the development 
of specific literacy and numeracy skills within their lesson plans? 
• How will each teacher be supported to develop effective, 
relevant and interesting tasks in schemes of work?
• How will we ensure classroom pedagogy supports successful 
development of literacy and numeracy skills?
Action plan – identifying what needs to be done, how, 
by whom and by when. How will we monitor and evaluate 
progress towards our goals?
Curriculum planning
• How can we break down what we need to do into short-, 
medium- and long-term plans?
• How is each subject area/department going to update/rewrite 
their schemes of work?
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• Do lesson plans and schemes of work use the LNF as a starting 
point? How can we work towards this? 
• How do we involve learners and parents/carers in this process 
of change so that everyone is on board?
• How can we ensure differentiation of literacy and numeracy tasks 
across the curriculum?
• How will we ensure that raising standards remains a focus at 
every stage of the planning process?
• How can we ensure on an ongoing basis that literacy and 
numeracy development throughout the curriculum is challenging 
for every learner?
Monitoring and evaluating
• How will the school monitor and develop the introduction of the 
LNF on an ongoing basis?
• How will we evaluate our progress as a school?
• How will we evaluate teachers’ progress in their ability to deliver 
effective lessons focused on progressive literacy and numeracy 
skills across the curriculum?
• How will we monitor and evaluate learners’ standards in literacy 
and numeracy?
• How will we evaluate intervention procedures?
• How will we evaluate the consistency of our approach?
• How will we communicate the changes to all learners and 
parents/carers in a way that is supportive and raises standards?
• How do our reporting processes enable learners and their  
parents/carers to be fully aware of what they need to do 
to improve their literacy and numeracy?
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Long-term planning
Action point Examples Key issues to be addressed
Across  
phase/key stage
Subject/departmental 
action plans
School action plans
Subject/departmental 
overview of  
phase/key stage
School overview of 
skills development 
through subjects for 
phase/key stage
‘Themed’ overviews 
for combinations of 
subjects
Ensure all skills in LNF are addressed across the 
phase/key stage (starting with simple auditing 
against the LNF to ensure no gaps in provision 
but moving to how skills will be progressed).
Ensure coordination and appropriate timing 
for teaching strategies so that they can be 
used and applied purposefully across the 
curriculum (identification of how and when 
these strategies will be formally taught so they 
can be further developed).
Clear demonstration of how skills are 
progressed within the phase/key stage 
by cross-curricular application.
Clear demonstration of models of  
intervention/support for learners achieving 
below and above expected standards to ensure 
progression in literacy and numeracy.
Clear identification of range of evidence used 
for assessment against expected outcomes  
in LNF.
Frequency of cohort monitoring and 
assessment against yearly expectations.
Outcomes of reviews of medium-term plans  
fed into yearly monitoring and evaluation  
of long-term plans.
Appendix 2: Methodology for curriculum planning
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Medium-term planning
Action point Examples Key issues to be addressed
Across year 
group within 
phase/key stage
Subject schemes 
of work/termly 
learning plans
School overview of 
cross-curricular termly 
learning plans
Ensure all skills in LNF are addressed for the 
year group by application across the curriculum.
Clear demonstration of how a skill is 
consolidated and progressed within the year 
group (by considering LNF expectations for year 
group before and after).
Evidence of progressive cross-curricular  
task-planning for the year (e.g. by term).
Clear identification of range of evidence used 
for assessment against expected outcomes 
in LNF.
Evaluation of cohort and individual  
strengths/areas of development.
Evaluation of progress of groups of learners 
(e.g. Basic Skills, ALN, more able and talented, 
boys) to ensure interventions are appropriate 
and successful.
Outcomes of reviews of short-term plans 
fed into termly monitoring and evaluation 
of medium-term plans.
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Short-term planning
Action point Examples Key issues to be addressed
Day-to-day/
weekly planning 
for individual 
learners and 
classes
Lesson plans
Weekly planning
Clear identification of literacy/numeracy focus 
linked to LNF for tasks in contexts from across 
the curriculum.
Challenging tasks used to consolidate  
and extend understanding in focused  
literacy/numeracy skill.
Differentiation within tasks to provide support 
towards consolidation and to extend 
development for focused literacy/numeracy 
skill.
Ensure assessment for learning strategies 
will be used to support formative feedback 
for learners.
Variety of learner groupings used to assist 
effective learning through oracy and formative 
peer feedback and self-assessment.
Monitoring and evaluation of short-term plans 
to inform planning for next steps against LNF 
expected outcomes.
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ur
 
m
ix
in
g 
(g
iv
en
 f
or
m
at
).
C
ar
ro
ll 
di
ag
ra
m
s 
(g
iv
en
 f
or
m
at
) 
of
 c
la
ss
m
at
es
.
Ta
lly
 c
ha
rt
s 
(s
ee
 Y
ea
r 
3/
4)
 c
on
ve
rt
ed
 t
o 
fr
eq
ue
nc
y 
ta
bl
es
 o
f 
he
ig
ht
s 
in
 c
la
ss
.
Ba
r 
ch
ar
ts
 (
se
e 
Ye
ar
 3
/4
) 
of
 lo
ca
l p
op
ul
at
io
n 
st
at
is
tic
s 
(o
w
n 
fo
rm
at
).
G
ro
up
ed
 d
at
a 
ch
ar
ts
 (
gi
ve
n 
fo
rm
at
) 
of
 s
im
pl
e 
po
pu
la
tio
n 
st
at
is
tic
s.
Li
ne
 g
ra
ph
s 
(f
or
m
at
 g
iv
en
) 
of
 p
la
nt
 g
ro
w
th
.
C
on
ve
rs
io
n 
gr
ap
hs
 (
fo
rm
at
 g
iv
en
) 
of
 d
ol
la
r 
an
d 
eu
ro
 t
o 
£s
.
A
pp
en
di
x 
3:
  P
rim
ar
y 
sc
ho
ol
 –
 d
ev
el
op
in
g 
pr
og
re
ss
iv
e,
 lo
ng
-t
er
m
 p
la
ns
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Ye
ar
 3
Ye
ar
 4
Ye
ar
 5
Ye
ar
 6
C
o
n
so
lid
at
e 
th
ro
u
g
h
Li
st
in
g 
an
d 
ta
lly
 c
ha
rt
s 
of
 t
yp
es
 o
f 
pe
ts
, 
an
im
al
s 
in
 z
oo
.
Ta
bl
es
 w
ith
 f
or
m
at
 g
iv
en
 f
or
 s
ho
e 
si
ze
, 
w
ea
th
er
 
re
co
rd
s,
 H
en
ry
 V
III
’s 
w
iv
es
.
Ba
r 
ch
ar
ts
 (
fo
rm
at
 g
iv
en
) 
of
 r
ai
nf
al
l, 
sh
oe
 s
iz
e.
Ba
r 
lin
e 
gr
ap
hs
 (
fo
rm
at
 g
iv
en
) 
of
 le
ng
th
 o
f 
ju
m
p 
ag
ai
ns
t 
sh
oe
 s
iz
e,
 r
ec
yc
lin
g 
ov
er
 t
he
 la
st
 5
0 
ye
ar
s.
Pi
ct
og
ra
m
s 
of
 p
et
s,
 a
ni
m
al
s 
in
 z
oo
.
Ve
nn
 d
ia
gr
am
s 
(g
iv
en
 f
or
m
at
) 
of
 n
um
be
rs
 
(d
iv
is
ib
le
 b
y 
2 
an
d 
3)
, 
tw
o 
cl
as
sm
at
es
’ 
fe
at
ur
es
.
C
ar
ro
ll 
di
ag
ra
m
s 
(g
iv
en
 f
or
m
at
) 
of
 s
ha
pe
s,
 
ca
ke
s,
 c
ar
s.
Ta
lly
 c
ha
rt
s 
co
nv
er
te
d 
to
 f
re
qu
en
cy
 t
ab
le
s 
(g
iv
en
 
fo
rm
at
) 
of
 e
xe
rc
is
e 
re
vi
ew
 o
f 
cl
as
sm
at
es
, 
w
in
d 
sp
ee
d 
ov
er
 t
im
e.
 
Ba
r 
ch
ar
ts
 (
ow
n 
fo
rm
at
) 
of
 p
ap
er
 c
lip
s 
pi
ck
ed
 
up
 b
y 
m
ag
ne
ts
, 
w
om
en
’s 
jo
bs
 in
 W
al
es
 in
 1
90
0 
co
m
pa
re
d 
w
ith
 t
od
ay
.
G
ro
up
ed
 d
at
a 
ch
ar
ts
 (
gi
ve
n 
fo
rm
at
) 
of
 m
ig
ra
tio
n 
st
at
is
tic
s 
of
 b
ird
s,
 V
ic
to
ria
n 
fa
m
ili
es
.
Li
ne
 g
ra
ph
s 
(f
or
m
at
 g
iv
en
) 
of
 h
um
an
 g
ro
w
th
, 
te
m
pe
ra
tu
re
 f
lu
ct
ua
tio
ns
 in
 h
ol
id
ay
 r
es
or
t 
co
m
pa
re
d 
to
 W
al
es
, 
sp
ee
d 
of
 c
ar
s.
C
on
ve
rs
io
n 
gr
ap
hs
 (
fo
rm
at
 g
iv
en
) 
of
 b
irt
h 
le
ng
th
 a
nd
 a
du
lt 
he
ig
ht
, 
st
re
tc
h 
of
 s
pr
in
g 
an
d 
m
as
s 
to
 w
or
k 
ou
t 
un
kn
ow
n 
m
as
s.
Pr
o
g
re
ss
 
th
ro
u
g
h
Li
st
in
g 
an
d 
ta
lly
 c
ha
rt
s 
of
 li
tt
er
 –
 g
ro
up
in
g 
on
 
m
at
er
ia
ls
, 
ta
lly
 c
ha
rt
s,
 s
um
m
in
g 
an
d 
co
nv
er
tin
g 
to
 a
 t
ab
le
 (
ow
n 
fo
rm
at
).
Ba
r 
ch
ar
ts
 (
ow
n 
fo
rm
at
) 
of
 c
au
se
s 
of
 d
ea
th
 in
 
W
or
ld
 W
ar
 II
.
Ba
r 
lin
e 
gr
ap
hs
 (
ow
n 
fo
rm
at
) 
of
 b
ul
b 
br
ig
ht
ne
ss
 
an
d 
nu
m
be
r 
of
 b
at
te
rie
s.
Pi
ct
og
ra
m
s 
of
 e
ye
 c
ol
ou
r 
(o
w
n 
fo
rm
at
) 
co
nv
er
te
d 
to
 b
ar
 c
ha
rt
s 
(f
or
m
at
 g
iv
en
).
Ta
lly
 c
ha
rt
s 
co
nv
er
te
d 
to
 t
ab
le
s 
(o
w
n 
fo
rm
at
) 
of
 
tr
af
fic
 s
ur
ve
y,
 h
ea
lth
y 
ea
tin
g 
fin
di
ng
s.
Ba
r 
ch
ar
ts
 (
ow
n 
fo
rm
at
) 
of
 b
ul
b 
br
ig
ht
ne
ss
, 
tr
af
fic
 s
ur
ve
y,
 h
ea
lth
y 
ea
tin
g.
Po
pu
la
tio
n 
st
at
is
tic
s 
co
nv
er
te
d 
to
 g
ro
up
ed
 d
at
a 
ch
ar
ts
 (
ow
n 
fo
rm
at
).
Li
ne
 g
ra
ph
s 
(o
w
n 
fo
rm
at
) 
of
 le
g 
le
ng
th
 a
ga
in
st
 
sp
ee
d 
ov
er
 1
00
m
.
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Ye
ar
 3
Ye
ar
 4
Ye
ar
 5
Ye
ar
 6
Ve
nn
 d
ia
gr
am
s 
of
 d
in
os
au
r 
to
ys
 (
co
lo
ur
 a
nd
 
ty
pe
) 
– 
no
 f
or
m
at
 g
iv
en
. 
Ve
nn
 d
ia
gr
am
s 
us
in
g 
th
re
e 
ca
te
go
rie
s 
fo
r 
co
m
pa
rin
g 
w
ea
th
er
 in
 t
hr
ee
 
pa
rt
s 
of
 W
al
es
 (
no
 f
or
m
at
 g
iv
en
).
C
ar
ro
ll 
di
ag
ra
m
s 
(o
w
n 
fo
rm
at
) 
of
 f
av
ou
rit
e 
TV
 
pr
og
ra
m
m
es
 a
nd
 a
dv
er
ts
.
D
ra
w
 o
w
n 
co
nv
er
sio
n 
gr
ap
hs
 o
f 
a 
fo
re
ig
n 
cu
rr
en
cy
 (f
ig
ur
es
 r
ou
nd
ed
). 
C
on
ve
rs
io
n 
gr
ap
hs
 
(o
w
n 
fo
rm
at
) 
of
 w
ei
gh
t 
an
d 
m
as
s 
on
 E
ar
th
 w
ith
 
de
du
ct
io
n 
of
 r
el
at
io
ns
hi
p.
D
ev
el
o
p
in
g
 n
u
m
er
ic
al
 r
ea
so
n
in
g
Id
en
ti
fy
 p
ro
ce
ss
es
 a
n
d
 c
o
n
n
ec
ti
o
n
s
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
tr
an
sf
er
 m
at
he
m
at
ic
al
 s
ki
lls
 t
o 
a 
va
rie
ty
 o
f 
co
nt
ex
ts
 a
nd
 e
ve
ry
da
y 
si
tu
at
io
ns
• 
id
en
tif
y 
th
e 
ap
pr
op
ria
te
 s
te
ps
 a
nd
 in
fo
rm
at
io
n 
ne
ed
ed
 t
o 
co
m
pl
et
e 
th
e 
ta
sk
 o
r 
re
ac
h 
a 
so
lu
tio
n
• 
se
le
ct
 a
pp
ro
pr
ia
te
 m
at
he
m
at
ic
s 
an
d 
te
ch
ni
qu
es
 t
o 
us
e
• 
se
le
ct
 a
nd
 u
se
 s
ui
ta
bl
e 
in
st
ru
m
en
ts
 a
nd
 u
ni
ts
 o
f 
m
ea
su
re
m
en
t
• 
ch
oo
se
 a
n 
ap
pr
op
ria
te
 m
en
ta
l o
r 
w
rit
te
n 
st
ra
te
gy
 a
nd
 k
no
w
 w
he
n 
it 
is
 a
pp
ro
pr
ia
te
 t
o 
us
e 
a 
ca
lc
ul
at
or
• 
es
tim
at
e 
an
d 
vi
su
al
is
e 
si
ze
 w
he
n 
m
ea
su
rin
g 
an
d 
us
e 
th
e 
co
rr
ec
t 
un
its
.
R
ep
re
se
n
t 
an
d
 c
o
m
m
u
n
ic
at
e
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
•	
ex
pl
ai
n 
re
su
lts
 a
nd
 p
ro
ce
du
re
s 
cl
ea
rly
 u
si
ng
 m
at
he
m
at
ic
al
 la
ng
ua
ge
•	
re
fin
e 
in
fo
rm
al
 m
et
ho
ds
 o
f 
re
co
rd
in
g 
w
rit
te
n 
ca
lc
ul
at
io
ns
, 
m
ov
in
g 
to
 f
or
m
al
 m
et
ho
ds
 o
f 
ca
lc
ul
at
io
n 
w
he
n 
de
ve
lo
pm
en
ta
lly
 r
ea
dy
•	
us
e 
ap
pr
op
ria
te
 n
ot
at
io
n,
 s
ym
bo
ls
 a
nd
 u
ni
ts
 o
f 
m
ea
su
re
m
en
t
•	
se
le
ct
 a
nd
 c
on
st
ru
ct
 a
pp
ro
pr
ia
te
 c
ha
rt
s,
 d
ia
gr
am
s 
an
d 
gr
ap
hs
 w
ith
 s
ui
ta
bl
e 
sc
al
es
.
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R
ev
ie
w
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
se
le
ct
 f
ro
m
 a
n 
in
cr
ea
si
ng
 r
an
ge
 o
f 
ch
ec
ki
ng
 s
tr
at
eg
ie
s 
to
 d
ec
id
e 
if 
an
sw
er
s 
ar
e 
re
as
on
ab
le
• 
in
te
rp
re
t 
an
sw
er
s 
w
ith
in
 t
he
 c
on
te
xt
 o
f 
th
e 
pr
ob
le
m
 a
nd
 c
on
si
de
r 
w
he
th
er
 a
ns
w
er
s,
 in
cl
ud
in
g 
ca
lc
ul
at
or
, 
an
al
og
ue
 a
nd
 d
ig
ita
l d
is
pl
ay
s,
 a
re
 s
en
si
bl
e
• 
dr
aw
 c
on
cl
us
io
ns
 f
ro
m
 d
at
a 
an
d 
re
co
gn
is
e 
th
at
 s
om
e 
co
nc
lu
si
on
s 
m
ay
 b
e 
m
is
le
ad
in
g 
or
 u
nc
er
ta
in
. 
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St
ra
n
d
: U
si
ng
 d
at
a 
sk
ill
s 
 
 
El
em
en
ts
: C
ol
le
ct
 a
nd
 r
ec
or
d 
da
ta
, 
Pr
es
en
t 
(a
nd
 a
na
ly
se
) 
da
ta
, 
(In
te
rp
re
t 
re
su
lts
) 
Fo
cu
si
ng
 o
n 
p
re
se
n
ti
n
g
 a
nd
 r
ec
o
rd
in
g
 o
nl
y 
(t
ex
t 
in
 b
ra
ck
et
s 
w
as
 n
ot
 c
ov
er
ed
 in
 t
hi
s 
m
ap
).
Ye
ar
 7
Ye
ar
 8
Ye
ar
 9
LN
F
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
 c
ol
le
ct
 o
w
n 
da
ta
 f
or
 
a 
su
rv
ey
, 
e.
g.
 t
hr
ou
gh
 
de
si
gn
in
g 
a 
qu
es
tio
nn
ai
re
• 
 c
on
st
ru
ct
 f
re
qu
en
cy
 t
ab
le
s 
fo
r 
se
ts
 o
f 
da
ta
, 
gr
ou
pe
d 
w
he
re
 a
pp
ro
pr
ia
te
, 
in
 e
qu
al
 c
la
ss
 in
te
rv
al
s 
(g
ro
up
s 
gi
ve
n 
to
 le
ar
ne
rs
)
• 
 c
on
st
ru
ct
 a
 w
id
e 
ra
ng
e 
of
 g
ra
ph
s 
an
d 
di
ag
ra
m
s 
to
 r
ep
re
se
nt
 t
he
 d
at
a 
an
d 
re
fle
ct
 t
he
 im
po
rt
an
ce
 
of
 s
ca
le
(•
 i
nt
er
pr
et
 d
ia
gr
am
s 
an
d 
gr
ap
hs
 (
in
cl
ud
in
g 
pi
e 
ch
ar
ts
)
• 
 u
se
 m
ea
n,
 m
ed
ia
n,
 
m
od
e 
an
d 
ra
ng
e 
to
 
co
m
pa
re
 t
w
o 
di
st
rib
ut
io
ns
 
(d
is
cr
et
e 
da
ta
)).
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
 p
la
n 
ho
w
 t
o 
co
lle
ct
 d
at
a 
to
 t
es
t 
hy
po
th
es
es
• 
 c
on
st
ru
ct
 a
 w
id
e 
ra
ng
e 
of
 g
ra
ph
s 
an
d 
di
ag
ra
m
s 
to
 r
ep
re
se
nt
 d
is
cr
et
e 
an
d 
co
nt
in
uo
us
 d
at
a
• 
 c
on
st
ru
ct
 f
re
qu
en
cy
 t
ab
le
s 
fo
r 
se
ts
 o
f 
da
ta
 in
 e
qu
al
 
cl
as
s 
in
te
rv
al
s,
 s
el
ec
tin
g 
gr
ou
ps
 a
s 
ap
pr
op
ria
te
• 
 c
on
st
ru
ct
 g
ra
ph
s 
to
 
re
pr
es
en
t 
da
ta
 in
cl
ud
in
g 
sc
at
te
r 
di
ag
ra
m
s 
to
 
in
ve
st
ig
at
e 
co
rr
el
at
io
n
(•
 in
te
rp
re
t 
di
ag
ra
m
s 
an
d 
gr
ap
hs
 t
o 
co
m
pa
re
 s
et
s 
of
 d
at
a
• 
 u
se
 m
ea
n,
 m
ed
ia
n,
 
m
od
e 
an
d 
ra
ng
e 
to
 
co
m
pa
re
 t
w
o 
di
st
rib
ut
io
ns
 
(c
on
tin
uo
us
 d
at
a)
).
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
 t
es
t 
hy
po
th
es
es
, 
m
ak
in
g 
de
ci
si
on
s 
ab
ou
t 
ho
w
 b
es
t 
to
 r
ec
or
d 
an
d 
an
al
ys
e 
th
e 
in
fo
rm
at
io
n 
fr
om
 la
rg
e 
da
ta
 s
et
s
• 
 c
on
st
ru
ct
 (
an
d 
in
te
rp
re
t)
 
gr
ap
hs
 a
nd
 d
ia
gr
am
s 
(in
cl
ud
in
g 
pi
e 
ch
ar
ts
) 
to
 r
ep
re
se
nt
 d
is
cr
et
e 
or
 c
on
tin
uo
us
 d
at
a,
 
w
ith
 t
he
 le
ar
ne
r 
ch
oo
si
ng
 
an
 a
pp
ro
pr
ia
te
 s
ca
le
(•
 s
el
ec
t 
an
d 
ju
st
ify
 s
ta
tis
tic
s 
m
os
t 
ap
pr
op
ria
te
 t
o 
th
e 
pr
ob
le
m
 c
on
si
de
rin
g 
ex
tr
em
e 
va
lu
es
 (
ou
tli
er
s)
• 
 e
xa
m
in
e 
re
su
lts
 c
rit
ic
al
ly,
 
se
le
ct
 a
nd
 ju
st
ify
 c
ho
ic
e 
of
 s
ta
tis
tic
s 
re
co
gn
is
in
g 
lim
ita
tio
ns
 o
f 
an
y 
as
su
m
pt
io
ns
 a
nd
 t
he
ir 
ef
fe
ct
 o
n 
th
e 
co
nc
lu
si
on
s 
dr
aw
n)
A
pp
en
di
x 
4:
 S
ec
on
da
ry
 s
ch
oo
l –
 d
ev
el
op
in
g 
pr
og
re
ss
iv
e,
 lo
ng
-t
er
m
 p
la
ns
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Ye
ar
 7
Ye
ar
 8
Ye
ar
 9
• 
 u
se
 a
pp
ro
pr
ia
te
 
m
at
he
m
at
ic
al
 in
st
ru
m
en
ts
 
an
d 
m
et
ho
ds
 t
o 
co
ns
tr
uc
t 
ac
cu
ra
te
 d
ra
w
in
gs
.
In
tr
o
d
u
ce
 
th
ro
u
g
h
D
ev
el
op
 a
 q
ue
st
io
nn
ai
re
 
to
 s
ur
ve
y 
fa
vo
ur
ite
  
pa
st
im
es
/h
ob
bi
es
 (
M
).
C
on
st
ru
ct
 f
re
qu
en
cy
 t
ab
le
s 
 
of
 t
im
e 
sp
en
t 
on
  
pa
st
im
es
/h
ob
bi
es
 f
or
 le
ar
ne
rs
 
in
 t
he
 y
ea
r 
(g
iv
en
 f
or
m
at
) 
(M
) 
– 
co
nv
er
t 
to
 f
re
qu
en
cy
 
gr
ap
hs
 (
hi
st
og
ra
m
s)
 (
M
).
C
on
st
ru
ct
 li
ne
 g
ra
ph
  
(o
w
n 
fo
rm
at
 w
ith
 s
om
e 
su
pp
or
t)
 o
f 
av
er
ag
e 
te
m
pe
ra
tu
re
 p
er
 m
on
th
  
in
 W
al
es
 o
ve
r 
a 
ye
ar
 (
G
).
C
on
st
ru
ct
 s
im
pl
e 
ba
r 
ch
ar
t 
(o
w
n 
fo
rm
at
) 
of
 p
er
ce
nt
ag
e 
re
cy
cl
in
g 
pe
r 
ye
ar
 in
 W
al
es
 
an
d 
co
m
pl
ex
 b
ar
 c
ha
rt
s 
(o
w
n 
fo
rm
at
) 
of
 r
ec
yc
lin
g 
co
m
pa
re
d 
w
ith
 r
eu
si
ng
 p
er
 
ye
ar
 in
 W
al
es
 (
D
T)
.
C
on
st
ru
ct
 s
ca
le
d 
tim
el
in
e 
(g
iv
en
 f
or
m
at
) 
of
 t
he
ir 
ow
n 
lif
e 
th
is
 f
ar
 (
H
).
D
ev
el
op
 a
 h
yp
ot
he
si
s 
to
 t
es
t 
w
he
th
er
 b
oy
s 
ar
e 
ta
lle
r 
th
an
 
gi
rls
 (
M
). 
Pl
an
 h
ow
 t
o 
co
lle
ct
 
da
ta
.
C
on
st
ru
ct
 f
re
qu
en
cy
 t
ab
le
s 
of
 h
ei
gh
t 
of
 le
ar
ne
rs
 in
 t
he
 
ye
ar
 (
ow
n 
fo
rm
at
) 
(M
) 
– 
co
nv
er
t 
to
 f
re
qu
en
cy
 g
ra
ph
s 
(h
is
to
gr
am
s)
.
C
on
st
ru
ct
 li
ne
 g
ra
ph
 o
f 
th
ic
kn
es
s 
of
 in
su
la
tio
n 
ag
ai
ns
t 
te
m
pe
ra
tu
re
 c
ha
ng
e 
(S
).
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 c
ha
rt
 
(o
w
n 
fo
rm
at
) 
of
 c
om
po
si
tio
n 
of
 f
iv
e 
iro
n 
or
es
 (
an
d 
m
ak
e 
de
ci
si
on
s 
as
 t
o 
w
hi
ch
 w
ou
ld
 
be
 t
he
 b
es
t 
or
e 
fo
r 
ex
tr
ac
tin
g 
iro
n)
 (
S)
.
C
on
st
ru
ct
 s
ca
tt
er
 d
ia
gr
am
 
(g
iv
en
 f
or
m
at
) 
to
 c
om
pa
re
 
sh
oe
 s
iz
e 
w
ith
 h
ei
gh
t 
of
 
cl
as
sm
at
es
 (
M
).
D
ev
el
op
 a
nd
 t
es
t 
a 
hy
po
th
es
is
 t
o 
in
ve
st
ig
at
e 
po
pu
la
tio
n 
de
ns
ity
 a
nd
 
m
ov
em
en
t 
an
d 
th
e 
de
ve
lo
pm
en
t 
of
 n
ew
 t
ow
ns
 
(G
).
C
on
st
ru
ct
 p
ie
 c
ha
rt
 o
f 
m
od
es
 
of
 t
ra
ns
po
rt
 t
o 
ge
t 
to
 w
or
k 
– 
19
40
 c
om
pa
re
d 
w
ith
 t
od
ay
 
(M
). 
Ex
tr
ac
tin
g 
da
ta
 f
ro
m
 
a 
di
ag
ra
m
 t
o 
sh
ow
 h
ow
 a
 
ca
ta
ly
tic
 c
on
ve
rt
er
 w
or
ks
 a
nd
 
co
nv
er
tin
g 
th
is
 in
fo
rm
at
io
n 
in
to
 a
 p
ie
 c
ha
rt
.
C
on
st
ru
ct
 li
ne
 g
ra
ph
 t
o 
co
m
pa
re
 h
ea
rt
 r
at
e 
ov
er
 t
im
e 
w
ith
 e
xe
rc
is
e 
(u
se
 t
o 
de
ve
lo
p 
id
ea
s 
of
 m
ea
n 
co
m
pa
re
d 
w
ith
 m
od
e 
an
d 
m
ed
ia
n)
 (
S)
.
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 c
ha
rt
 
(o
w
n 
fo
rm
at
) 
to
 c
om
pa
re
 
pe
rc
en
ta
ge
 e
ne
rg
y 
re
so
ur
ce
s 
us
ed
 in
 e
ig
ht
 E
ur
op
ea
n 
co
un
tr
ie
s 
(S
).
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Ye
ar
 7
Ye
ar
 8
Ye
ar
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D
is
cu
ss
 d
is
cr
et
e 
an
d 
co
nt
in
uo
us
 v
ar
ia
bl
es
 –
 
w
ha
t 
th
ey
 a
re
 a
nd
 h
ow
 t
o 
re
pr
es
en
t 
gr
ap
hi
ca
lly
 (
M
). 
D
ra
w
in
g 
to
 s
ca
le
 a
 p
la
n 
 
of
 t
he
 c
la
ss
ro
om
 (
M
).
C
on
st
ru
ct
 s
ca
tt
er
 d
ia
gr
am
 
of
 d
is
ta
nc
e 
tr
av
el
le
d 
by
 a
 
ca
r 
pe
r 
lit
re
 o
f 
fu
el
 a
ga
in
st
 
en
gi
ne
 s
iz
e 
(M
), 
av
er
ag
e 
nu
m
be
r 
of
 d
ec
ay
ed
 t
ee
th
 
pe
r 
pe
rs
on
 a
ga
in
st
 s
ug
ar
 
co
ns
um
pt
io
n 
in
 d
iff
er
en
t 
co
un
tr
ie
s 
(D
T)
.
U
se
 m
ea
n,
 m
od
e 
an
d 
ra
ng
e 
to
 c
om
pa
re
 t
w
o 
co
nt
in
uo
us
 
da
ta
 s
et
s 
fo
r 
ce
ns
us
 d
at
a 
fo
r 
th
e 
sa
m
e 
st
re
et
 in
  
pr
e-
In
du
st
ria
l R
ev
ol
ut
io
n 
an
d 
af
te
r 
in
 lo
ca
lit
y 
(H
).
C
o
n
so
lid
at
e 
th
ro
u
g
h
D
ev
el
op
 q
ue
st
io
nn
ai
re
s 
to
 
su
rv
ey
 e
at
in
g 
ha
bi
ts
 o
f 
th
e 
cl
as
s,
 m
os
t 
us
ef
ul
 in
ve
nt
io
ns
 
(D
T)
, 
m
em
or
ie
s 
of
 W
or
ld
 
W
ar
 II
 (
H
), 
fa
vo
ur
ite
 h
ol
id
ay
 
de
st
in
at
io
ns
 (
M
), 
th
e 
us
e 
of
 d
iff
er
en
t 
IC
T 
eq
ui
pm
en
t 
by
 c
la
ss
 (
IC
T)
, 
op
in
io
ns
 a
bo
ut
 
fil
m
 g
en
re
s 
to
 w
rit
e 
a 
re
vi
ew
 
(E
/W
).
C
on
st
ru
ct
 f
re
qu
en
cy
 t
ab
le
s 
(g
iv
en
 f
or
m
at
) 
of
 e
at
in
g 
ha
bi
ts
 (
S)
, 
fa
vo
ur
ite
 h
ol
id
ay
 
de
st
in
at
io
ns
 (
M
), 
ph
en
ot
yp
ic
 
fe
at
ur
es
 o
f 
cl
as
s 
(S
) 
– 
co
nv
er
t 
to
 f
re
qu
en
cy
 g
ra
ph
s.
D
ev
el
op
 a
 h
yp
ot
he
si
s 
ab
ou
t 
ho
w
 r
ec
ov
er
y 
tim
e 
af
te
r 
ex
er
ci
se
 a
ff
ec
ts
 a
n 
at
hl
et
e’
s 
pe
rf
or
m
an
ce
. 
Pl
an
 h
ow
 
to
 c
ol
le
ct
 d
at
a 
to
 t
es
t 
th
is
 
hy
po
th
es
is
 (
PE
).
C
on
st
ru
ct
 li
ne
 g
ra
ph
s 
 
(o
w
n 
fo
rm
at
) 
of
 p
op
ul
at
io
n 
of
 W
al
es
 o
ve
r 
tim
e 
(G
), 
em
pl
oy
m
en
t 
in
 W
al
es
 o
ve
r 
tim
e,
 n
um
be
r 
of
 c
ig
ar
et
te
s 
sm
ok
ed
 a
nd
 d
ea
th
 b
ef
or
e 
60
 y
ea
rs
 o
f 
ag
e 
(P
SE
), 
 
te
m
pe
ra
tu
re
 f
lu
ct
ua
tio
ns
 
ov
er
 t
im
e 
in
 t
w
o 
di
ff
er
en
t 
co
un
tr
ie
s 
(G
), 
co
ol
in
g 
cu
rv
es
 
of
 d
iff
er
en
t 
so
lu
tio
ns
, 
to
 
D
ev
el
op
 a
nd
 t
es
t 
hy
po
th
es
es
 
to
 c
on
si
de
r 
gr
ea
te
st
 f
ac
to
r 
in
 e
ar
th
qu
ak
e 
de
st
ru
ct
io
n 
by
 lo
ok
in
g 
fo
r 
re
la
tio
ns
hi
ps
 
be
tw
ee
n 
si
ze
 o
f 
ea
rt
hq
ua
ke
 
an
d 
du
ra
tio
n,
 d
is
ta
nc
e 
fr
om
 
ep
ic
en
tr
e,
 p
op
ul
at
io
n 
de
ns
ity
, 
et
c.
 (
G
), 
w
ha
t 
m
ak
es
 a
 
go
od
 p
ar
ac
hu
te
, 
w
he
re
 t
he
 
be
st
 p
la
ce
 is
 t
o 
si
te
 a
 w
in
d 
ge
ne
ra
to
r. 
C
on
st
ru
ct
 p
ie
 c
ha
rt
s 
of
 
ai
r 
co
m
po
si
tio
n,
 e
ne
rg
y 
ge
ne
ra
tio
n 
in
 t
he
 U
K
 (
S)
, 
un
em
pl
oy
m
en
t 
in
 W
al
es
 in
 
19
50
 c
om
pa
re
d 
w
ith
 p
re
se
nt
 
da
y 
(P
SE
).
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Ye
ar
 7
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ar
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Ye
ar
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C
on
st
ru
ct
 li
ne
 g
ra
ph
s 
(o
w
n 
fo
rm
at
) 
to
 c
on
si
de
r 
re
la
tio
ns
hi
ps
 b
et
w
ee
n 
ra
in
fa
ll 
ag
ai
ns
t 
tim
e 
an
d 
lo
ca
tio
n 
ov
er
 a
 w
ee
k 
in
 s
ch
oo
l 
gr
ou
nd
s 
(G
), 
di
ss
ol
vi
ng
 
su
ga
r 
an
d 
te
m
pe
ra
tu
re
/t
im
e,
 
st
re
tc
h 
of
 a
 s
pr
in
g 
an
d 
th
e 
m
as
s 
on
 it
 (
S)
.
C
on
st
ru
ct
 s
im
pl
e 
ba
r 
ch
ar
ts
 
(o
w
n 
fo
rm
at
) 
to
 in
ve
st
ig
at
e 
th
e 
nu
m
be
r 
of
 p
eo
pl
e 
of
 
ea
ch
 r
el
ig
io
n 
in
 W
al
es
 (
RE
), 
av
er
ag
e 
ra
in
fa
ll 
ov
er
 a
 y
ea
r 
in
 W
al
es
 (
m
on
th
ly
) 
(G
), 
la
nd
 o
w
ne
d 
by
 p
rin
ci
pa
l 
la
nd
ow
ne
rs
 in
 t
he
 D
om
es
da
y 
Bo
ok
 (
H
).
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 
ch
ar
ts
 o
f 
tw
o 
m
an
or
s 
in
 t
he
 
D
om
es
da
y 
Bo
ok
 t
o 
co
m
pa
re
 
th
e 
nu
m
be
r 
of
 f
re
em
en
, 
vi
lla
ge
rs
 a
nd
 s
la
ve
s 
(H
), 
th
e 
co
ns
tit
ue
nt
s 
of
 a
 b
al
an
ce
d 
di
et
 
w
ith
 a
n 
un
ba
la
nc
ed
 d
ie
t 
(S
).
C
on
st
ru
ct
 s
ca
le
d 
tim
el
in
e 
of
 
th
e 
M
ed
ie
va
l p
er
io
d 
(H
) 
(o
w
n 
fo
rm
at
 w
ith
 s
om
e 
su
pp
or
t)
.
D
ra
w
in
g 
to
 s
ca
le
 w
he
n 
de
si
gn
in
g 
a 
si
m
pl
e 
cl
oc
k 
(D
T)
.
sh
ow
 h
ow
 t
he
 c
on
ce
nt
ra
tio
n 
of
 g
lu
co
se
 in
 t
he
 b
lo
od
 
st
re
am
 c
ha
ng
es
 o
ve
r 
tim
e 
(S
).
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 c
ha
rt
 
(o
w
n 
fo
rm
at
) 
of
 p
op
ul
at
io
n 
st
at
is
tic
s 
W
al
es
/m
al
e 
an
d 
fe
m
al
e 
ov
er
 t
im
e 
(G
), 
cl
as
sm
at
es
 ‘
po
ck
et
 m
on
ey
’ 
sp
en
d 
an
d 
sa
ve
 p
er
 w
ee
k,
 
gi
rls
 c
om
pa
re
d 
w
ith
 b
oy
s 
(P
SE
). 
C
on
st
ru
ct
 f
re
qu
en
cy
 
ta
bl
es
 (
ow
n 
fo
rm
at
) 
to
 
sh
ow
 r
ea
ct
io
n 
tim
es
 in
 
ca
tc
hi
ng
 a
 r
ul
er
 (
si
gh
te
d 
an
d 
bl
in
df
ol
de
d)
 (
S)
, 
de
at
hs
 
ac
ro
ss
 E
ur
op
e 
fr
om
 t
he
 
pl
ag
ue
 o
ve
r 
tim
e 
(H
) 
– 
co
nv
er
t 
to
 f
re
qu
en
cy
  
gr
ap
hs
 (
hi
st
og
ra
m
s)
.
C
on
st
ru
ct
 s
ca
tt
er
 d
ia
gr
am
s 
(g
iv
en
 f
or
m
at
) 
to
 in
ve
st
ig
at
e 
th
e 
lin
k 
be
tw
ee
n 
re
ac
tio
n 
tim
es
 a
nd
 f
in
al
 r
ec
or
de
d 
tim
es
 f
or
 s
pr
in
ts
 (
PE
), 
de
at
hs
 
by
 m
al
ar
ia
 in
 A
fr
ic
a 
an
d 
in
ci
de
nc
e 
of
 m
os
qu
ito
es
 
(P
SE
).
C
on
st
ru
ct
 li
ne
 g
ra
ph
s 
to
 c
om
pa
re
 t
he
 le
ng
th
/
cr
os
s-
se
ct
io
na
l a
re
a 
of
 a
 
w
ire
 a
nd
 it
s 
el
ec
tr
ic
al
 
re
si
st
an
ce
 (
S)
, 
po
pu
la
tio
n 
of
 
W
al
es
 o
ve
r 
tim
e,
 e
m
pl
oy
m
en
t 
in
 W
al
es
 o
ve
r 
tim
e 
(G
), 
de
at
hs
 f
ro
m
 u
nc
le
an
 w
at
er
 in
 
A
fr
ic
a 
ov
er
 t
he
 la
st
 2
0 
ye
ar
s 
(S
), 
th
e 
us
e 
of
 t
he
 in
te
rn
et
 
ov
er
 t
he
 la
st
 2
0 
ye
ar
s 
(IC
T)
.
C
on
st
ru
ct
in
g 
lin
e 
gr
ap
hs
 
to
 p
re
di
ct
 a
 r
el
at
io
ns
hi
p 
be
tw
ee
n 
w
in
d 
sp
ee
d 
an
d 
ge
ne
ra
te
d 
po
w
er
 o
ut
pu
t 
fo
r 
di
ff
er
en
t 
lo
ca
tio
ns
 o
f 
w
in
d 
tu
rb
in
es
 (
G
).
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 c
ha
rt
s 
(o
w
n 
fo
rm
at
) 
of
 d
ea
th
s 
on
 
Ti
ta
ni
c 
pe
rc
en
ta
ge
s 
of
  
lo
w
er
/u
pp
er
 c
la
ss
, 
m
en
, 
w
om
en
 a
nd
 c
hi
ld
re
n 
(H
), 
pe
rc
en
ta
ge
 o
f 
di
ff
er
en
t 
fo
od
 g
ro
up
s 
in
 a
 r
ug
by
 
pl
ay
er
’s 
di
et
 o
n 
a 
da
ily
 b
as
is
 
co
m
pa
re
d 
w
ith
 a
ct
iv
ity
 (
PE
).
C
on
st
ru
ct
 s
ca
tt
er
 d
ia
gr
am
s 
(o
w
n 
fo
rm
at
) 
of
 s
to
pp
in
g 
di
st
an
ce
s 
of
 c
ar
s 
(M
), 
un
de
r 
di
ff
er
en
t 
co
nd
iti
on
s 
(e
.g
. r
oa
d 
co
nd
iti
on
s,
 m
as
s,
 d
ep
th
 o
f 
 
ty
re
 t
re
ad
, 
et
c.
) 
(S
).
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Ye
ar
 7
Ye
ar
 8
Ye
ar
 9
C
om
pa
re
 d
is
cr
et
e 
an
d 
co
nt
in
uo
us
 d
at
a 
to
 
in
ve
st
ig
at
e 
th
e 
fa
ct
or
s 
af
fe
ct
in
g 
an
 a
th
le
te
’s 
pe
rf
or
m
an
ce
 o
f 
a 
sp
or
t 
(e
.g
. 
st
rid
e 
le
ng
th
 a
nd
 s
pr
in
tin
g,
 
fo
ot
 s
iz
e 
an
d 
lo
ng
 ju
m
p,
 
nu
m
be
r 
of
 t
ur
ns
 a
nd
 r
an
ge
 
fo
r 
di
sc
us
s)
 (
PE
).
Pr
o
g
re
ss
 
th
ro
u
g
h
D
ev
el
op
 q
ue
st
io
nn
ai
re
s 
to
 
su
rv
ey
 e
xe
rc
is
e 
pe
r 
w
ee
k 
of
 c
la
ss
m
at
es
 t
ak
in
g 
in
to
 
ac
co
un
t 
th
e 
qu
al
ita
tiv
e 
an
d 
qu
an
tit
at
iv
e 
in
fo
rm
at
io
n/
da
ta
 
re
qu
ire
d 
(P
E)
.
C
on
st
ru
ct
 f
re
qu
en
cy
 t
ab
le
s 
(o
w
n 
fo
rm
at
) 
of
 t
he
 u
se
 o
f 
di
ff
er
en
t 
IC
T 
eq
ui
pm
en
t 
by
 
cl
as
s 
(IC
T)
.
C
on
st
ru
ct
 li
ne
 g
ra
ph
s 
(o
w
n 
fo
rm
at
) 
of
 c
ar
bo
n 
di
ox
id
e 
em
is
si
on
s 
ov
er
 t
im
e 
in
 t
he
 U
K
 
co
m
pa
re
d 
w
ith
 t
he
 w
or
ld
.
Se
le
ct
 a
pp
ro
pr
ia
te
 g
ra
ph
s 
to
 r
ep
re
se
nt
 d
is
cr
et
e 
an
d 
co
nt
in
uo
us
 d
at
a 
(M
).
C
on
st
ru
ct
 s
ca
le
d 
tim
el
in
e 
of
 
th
e 
hi
st
or
ic
al
 a
ge
s 
(H
) 
 
(o
w
n 
fo
rm
at
).
D
ev
el
op
 h
yp
ot
he
se
s 
to
 t
es
t 
th
e 
pr
ef
er
re
d 
en
vi
ro
nm
en
ta
l 
co
nd
iti
on
s 
of
 w
oo
dl
ic
e 
 
(S
), 
th
e 
qu
al
iti
es
 r
eq
ui
re
d 
fo
r 
a 
to
y 
fo
r 
a 
se
ns
or
y 
de
pr
iv
ed
 
to
dd
le
r 
(P
SE
).
Pl
an
 h
ow
 t
o 
co
lle
ct
 d
at
a.
 
D
is
cu
ss
 re
lia
bi
lit
y/
re
pe
at
ab
ili
ty
, 
in
 r
es
pe
ct
 o
f 
in
te
rn
et
 
se
ar
ch
es
 (
IC
T)
, 
ex
pe
rim
en
ta
l 
re
su
lts
 (
S)
, 
da
ta
 s
ur
ve
ys
 (
G
).
C
on
st
ru
ct
 li
ne
 g
ra
ph
s 
(o
w
n 
fo
rm
at
s)
 o
f 
po
pu
la
tio
n 
of
 p
re
da
to
r 
an
d 
pr
ey
 t
o 
de
te
rm
in
e 
th
e 
ca
rr
yi
ng
 
ca
pa
ci
ty
 (
S)
, 
ra
te
 o
f 
flo
w
 
of
 a
 r
iv
er
 f
ro
m
 s
ou
rc
e 
to
 
th
e 
se
a 
(G
), 
pr
op
er
tie
s 
of
 
fiv
e 
m
at
er
ia
ls
 t
o 
de
te
rm
in
e 
th
e 
be
st
 o
ne
 f
or
 m
ak
in
g 
a 
pr
os
th
et
ic
 li
m
b 
(D
T)
.
D
ev
el
op
 a
nd
 t
es
t 
hy
po
th
es
es
 
to
 c
on
si
de
r 
w
he
th
er
 m
ob
ile
 
ph
on
es
 a
re
 h
ar
m
fu
l t
o 
he
al
th
 (
IC
T)
, 
w
he
th
er
 
w
om
en
 a
re
 e
qu
al
 t
o 
m
en
 
in
 t
er
m
s 
of
 r
ig
ht
s 
in
 d
iff
er
en
t 
co
un
tr
ie
s 
(P
SE
).
C
on
st
ru
ct
 p
ie
 c
ha
rt
s 
 
(o
w
n 
fo
rm
at
) 
of
 c
au
se
s 
 
of
 d
ea
th
 in
 C
rim
ea
n 
w
ar
 
af
te
r 
re
vi
ew
in
g 
Fl
or
en
ce
 
N
ig
ht
in
ga
le
’s 
w
or
k 
(H
), 
em
is
si
on
s 
fr
om
 d
iff
er
en
t 
co
un
tr
ie
s 
to
 r
ev
ie
w
 h
ow
  
ea
ch
 m
ig
ht
 im
pa
ct
 o
n 
 
gl
ob
al
 w
ar
m
in
g 
(S
).
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
  
ch
ar
ts
 (
ow
n 
fo
rm
at
) 
to
  
re
vi
ew
 t
he
 e
ff
ic
ie
nc
y 
of
 
Fl
or
en
ce
 N
ig
ht
in
ga
le
’s 
w
or
k,
  
ce
ns
us
 d
at
a 
of
 o
w
n 
st
re
et
  
re
 e
m
pl
oy
m
en
t 
ov
er
  
50
 y
ea
rs
 (
H
).
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ar
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Ye
ar
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Ye
ar
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D
ra
w
in
g 
to
 s
ca
le
 w
he
n 
co
m
pa
rin
g 
ar
ea
s 
w
ith
in
 a
 
lo
ca
l c
as
tle
 t
o 
th
ei
r 
fu
nc
tio
ns
 
an
d 
th
e 
nu
m
be
r 
of
 p
eo
pl
e 
us
in
g 
th
e 
ar
ea
 (
H
).
C
om
pa
re
 d
is
cr
et
e 
an
d 
co
nt
in
uo
us
 d
at
a 
to
 in
ve
st
ig
at
e 
da
ta
 o
n 
ca
rs
 t
o 
m
ak
e 
a 
de
ci
si
on
 t
o 
re
co
m
m
en
d 
so
m
eo
ne
 t
o 
bu
y 
a 
hy
br
id
 c
ar
 
op
po
se
d 
to
 a
 p
et
ro
l, 
di
es
el
 o
r 
el
ec
tr
ic
 c
ar
 (D
T)
.
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 c
ha
rt
s 
(o
w
n 
fo
rm
at
) 
to
 in
te
rr
og
at
e 
py
ra
m
id
s 
of
 n
um
be
rs
 (
S)
, 
po
pu
la
tio
n 
st
at
is
tic
s 
 
W
al
es
/m
al
e 
an
d 
fe
m
al
e 
 
ov
er
 t
im
e 
(G
).
C
on
st
ru
ct
 s
ca
tt
er
 d
ia
gr
am
s 
(o
w
n 
fo
rm
at
) 
to
 in
ve
st
ig
at
e 
pr
ox
im
ity
 t
o 
bo
un
da
ry
 
be
tw
ee
n 
te
ct
on
ic
 p
la
te
s 
an
d 
nu
m
be
r 
an
d 
m
ag
ni
tu
de
 
of
 e
ar
th
qu
ak
es
 (
G
), 
w
or
ld
 
de
at
h 
an
d 
bi
rt
h 
ra
te
 t
o 
pr
ed
ic
t 
fu
tu
re
 s
ho
rt
fa
ll 
in
 
fo
od
 a
nd
 r
es
ou
rc
es
 (
PS
E)
.
C
on
st
ru
ct
 li
ne
 g
ra
ph
s 
of
 
te
m
pe
ra
tu
re
 c
ha
ng
es
 d
ue
 
to
 g
lo
ba
l w
ar
m
in
g 
(t
o 
pr
ed
ic
t 
ris
e 
in
 t
em
pe
ra
tu
re
 
ov
er
 t
he
 n
ex
t 
50
 y
ea
rs
), 
en
er
gy
 c
ha
ng
es
 in
vo
lv
ed
 
in
 a
 b
un
ge
e 
ju
m
p 
(t
o 
pr
ed
ic
t 
en
er
gy
 ‘
w
as
te
d’
 f
ro
m
 
th
e 
sy
st
em
) 
(S
), 
ca
lo
rif
ic
 
re
qu
ire
m
en
ts
 t
hr
ou
gh
 li
fe
 
in
 o
rd
er
 t
o 
de
ve
lo
p 
a 
he
al
th
y 
ea
tin
g 
pl
an
 (
D
T)
.
C
on
st
ru
ct
 c
om
pl
ex
 b
ar
 
ch
ar
ts
 (
ow
n 
fo
rm
at
) 
of
 t
he
 
co
m
po
si
tio
n 
of
 v
ar
io
us
 f
oo
d 
st
uf
fs
 f
ro
m
 la
be
ls
 t
o 
co
m
pa
re
 
br
an
ds
 (
D
T)
.
C
on
st
ru
ct
 s
ca
tt
er
 d
ia
gr
am
s 
of
 p
ro
xi
m
ity
 t
o 
m
ob
ile
 p
ho
ne
 
m
as
ts
 a
nd
 d
ea
th
s 
by
 c
an
ce
r 
(IC
T)
.
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D
ev
el
o
p
in
g
 n
u
m
er
ic
al
 r
ea
so
n
in
g
Id
en
ti
fy
 p
ro
ce
ss
es
 a
n
d
 c
o
n
n
ec
ti
o
n
s
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
tr
an
sf
er
 m
at
he
m
at
ic
al
 s
ki
lls
 a
cr
os
s 
th
e 
cu
rr
ic
ul
um
 in
 a
 v
ar
ie
ty
 o
f 
co
nt
ex
ts
 a
nd
 e
ve
ry
da
y 
si
tu
at
io
ns
• 
se
le
ct
, 
tr
ia
l a
nd
 e
va
lu
at
e 
a 
va
rie
ty
 o
f 
po
ss
ib
le
 a
pp
ro
ac
he
s 
an
d 
br
ea
k 
co
m
pl
ex
 p
ro
bl
em
s 
in
to
 a
 s
er
ie
s 
of
 
ta
sk
s
• 
 
pr
io
rit
is
e 
an
d 
or
ga
ni
se
 t
he
 r
el
ev
an
t 
st
ep
s 
ne
ed
ed
 t
o 
co
m
pl
et
e 
th
e 
ta
sk
 o
r 
re
ac
h 
a 
so
lu
tio
n
• 
 
ch
oo
se
 a
n 
ap
pr
op
ria
te
 m
en
ta
l o
r 
w
rit
te
n 
st
ra
te
gy
 a
nd
 k
no
w
 w
he
n 
it 
is
 a
pp
ro
pr
ia
te
 t
o 
us
e 
a 
ca
lc
ul
at
or
• 
 
us
e 
a 
sc
ie
nt
ifi
c 
ca
lc
ul
at
or
 t
o 
ca
rr
y 
ou
t 
ca
lc
ul
at
io
ns
 e
ff
ec
tiv
el
y 
an
d 
ef
fic
ie
nt
ly
 u
si
ng
 t
he
 a
va
ila
bl
e 
ra
ng
e 
of
 
fu
nc
tio
n 
ke
ys
• 
 
id
en
tif
y,
 m
ea
su
re
 o
r 
ob
ta
in
 r
eq
ui
re
d 
in
fo
rm
at
io
n 
to
 c
om
pl
et
e 
th
e 
ta
sk
• 
 
id
en
tif
y 
w
ha
t 
fu
rt
he
r 
in
fo
rm
at
io
n 
m
ig
ht
 b
e 
re
qu
ire
d 
an
d 
se
le
ct
 w
ha
t 
in
fo
rm
at
io
n 
is
 m
os
t 
ap
pr
op
ria
te
• 
 
se
le
ct
 a
pp
ro
pr
ia
te
 m
at
he
m
at
ic
s 
an
d 
te
ch
ni
qu
es
 t
o 
us
e
• 
 
es
tim
at
e 
an
d 
vi
su
al
is
e 
si
ze
 w
he
n 
m
ea
su
rin
g 
an
d 
us
e 
th
e 
co
rr
ec
t 
un
its
.
R
ep
re
se
n
t 
an
d
 c
o
m
m
u
n
ic
at
e
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
•	
ex
pl
ai
n 
re
su
lts
 a
nd
 p
ro
ce
du
re
s 
pr
ec
is
el
y 
us
in
g 
ap
pr
op
ria
te
 m
at
he
m
at
ic
al
 la
ng
ua
ge
• 
 
re
fin
e 
m
et
ho
ds
 o
f 
re
co
rd
in
g 
ca
lc
ul
at
io
ns
• 
 
us
e 
ap
pr
op
ria
te
 n
ot
at
io
n,
 s
ym
bo
ls
 a
nd
 u
ni
ts
 o
f 
m
ea
su
re
m
en
t,
 in
cl
ud
in
g 
co
m
po
un
d 
m
ea
su
re
s
• 
 
se
le
ct
 a
nd
 c
on
st
ru
ct
 a
pp
ro
pr
ia
te
 c
ha
rt
s,
 d
ia
gr
am
s 
an
d 
gr
ap
hs
 w
ith
 s
ui
ta
bl
e 
sc
al
es
• 
 
in
te
rp
re
t 
gr
ap
hs
 t
ha
t 
de
sc
rib
e 
re
al
-li
fe
 s
itu
at
io
ns
, 
in
cl
ud
in
g 
th
os
e 
us
ed
 in
 t
he
 m
ed
ia
, 
re
co
gn
is
in
g 
th
at
 
so
m
e 
gr
ap
hs
 m
ay
 b
e 
m
is
le
ad
in
g.
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K
ey
M
at
he
m
at
ic
s 
(M
) 
 
 
Sc
ie
nc
e 
(S
)
G
eo
gr
ap
hy
 (
G
) 
 
 
H
is
to
ry
 (
H
) 
 
 
PS
E 
(P
SE
) 
 
 
 
D
es
ig
n 
an
d 
te
ch
no
lo
gy
 (
D
T)
Re
lig
io
us
 e
du
ca
tio
n 
(R
E)
 
 
PE
 (
PE
)  
IC
T 
(IC
T)
 
 
 
 
En
gl
is
h/
W
el
sh
 (
E/
W
)
R
ev
ie
w
Le
ar
ne
rs
 a
re
 a
bl
e 
to
:
• 
 
se
le
ct
 a
nd
 a
pp
ly
 a
pp
ro
pr
ia
te
 c
he
ck
in
g 
st
ra
te
gi
es
• 
 
in
te
rp
re
t 
an
sw
er
s 
w
ith
in
 t
he
 c
on
te
xt
 o
f 
th
e 
pr
ob
le
m
 a
nd
 c
on
si
de
r 
w
he
th
er
 a
ns
w
er
s,
 in
cl
ud
in
g 
ca
lc
ul
at
or
, 
an
al
og
ue
 a
nd
 d
ig
ita
l d
is
pl
ay
s,
 a
re
 s
en
si
bl
e
• 
 
ve
rif
y 
an
d 
ju
st
ify
 r
es
ul
ts
 o
r 
so
lu
tio
ns
, 
in
cl
ud
in
g 
di
sc
us
si
on
 o
n 
ris
k 
an
d 
ch
an
ce
 w
he
re
 r
el
ev
an
t
• 
 
in
te
rp
re
t 
m
at
he
m
at
ic
al
 in
fo
rm
at
io
n;
 d
ra
w
 in
fe
re
nc
es
 f
ro
m
 g
ra
ph
s,
 d
ia
gr
am
s 
an
d 
da
ta
, 
in
cl
ud
in
g 
di
sc
us
si
on
 o
n 
lim
ita
tio
ns
 o
f 
da
ta
• 
 
dr
aw
 c
on
cl
us
io
ns
 f
ro
m
 d
at
a 
an
d 
re
co
gn
is
e 
th
at
 s
om
e 
co
nc
lu
si
on
s 
m
ay
 b
e 
m
is
le
ad
in
g 
or
 u
nc
er
ta
in
.
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Appendix 5: Useful links and references
Making the most of learning – Implementing the revised curriculum 
(Welsh Assembly Government, 2008)
Observing Children (Welsh Assembly Government, 2008)
Language, Literacy and Communication Skills (Welsh Assembly 
Government, 2008)
Foundation Phase Child Development Profile: Guidance (Welsh 
Assembly Government, 2009)
How to develop thinking and assessment for learning in the classroom 
(Welsh Assembly Government, 2010)
Why develop thinking and assessment for learning in the classroom? 
(Welsh Assembly Government, 2010)
Foundation Phase: Framework for Children’s Learning for  
3 to 7-year-olds in Wales (Welsh Assembly Government, 2008)
A guide to using PISA as a learning context (Welsh Government, 2012)
Routes for learning (Welsh Assembly Government, 2007)
The Skills Framework at key stage 2: An evaluation of the impact 
of the non-statutory Skills framework for 3 to 19 year-olds in Wales 
at key stage 2 (Estyn, 2011)
The Skills Framework at key stage 3: An evaluation of the non-statutory 
Skills framework for 3 to 19 year-olds in Wales at key stage 3 (Estyn, 
2012)
Schools need to develop a skills-based curriculum to help improve 
pupils’ literacy and numeracy skills (Estyn, 2011)
Developing skills (Curriculum for excellence) (Kier Bloomer and  
Chris McIlroy, 2012) 
www.educationscotland.gov.uk/resources/s/skillsinpractice/
developingthinkingskills.asp
PISA 2009, Assessment Framework – Key competencies in reading, 
mathematics and science (OECD, 2009)
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Literacy
Guidance on the teaching of writing skills: INSET opportunities for 
teachers of all subjects across the curriculum at Key Stages 2 and 3 
(Welsh Assembly Government, 2010)
Supporting learners higher-order literacy skills (Welsh Assembly 
Government, 2009)
Guidance on the teaching of higher-order reading skills: INSET 
opportunities for teachers of all subjects across the curriculum at Key 
Stages 2 and 3 (Welsh Assembly Government, 2010)
Developing higher-order literacy skills across the curriculum  
(Welsh Assembly Government, 2010)
Literacy and the Foundation Phase: An evaluation of the 
implementation of the Foundation Phase for five to six-year-olds 
in primary schools, with special reference to literacy (Estyn, 2011)
Literacy brings results (Estyn, 2011)
Literacy in key stage 3 (Estyn, 2012)
Literacy success for boys (Estyn, 2011)
A strategy and guidance for inspecting literacy for pupils aged  
3 to 18 years (Estyn, 2011)
Numeracy
Developing higher-order mathematical skills (Welsh Government, 
2011)
Improving numeracy in key stage 2 and key stage 3 (Estyn, 2010)
Numeracy for 14 to 19-year-olds (Estyn, 2011)
Support for pupils improves numeracy skills (Estyn, 2010)
Excellence in mathematics – Report from the Maths Excellence Group 
www.scotland.gov.uk/Resource/Doc/91982/0114466.pdf
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Related documents
National Literacy Programme (Welsh Government, 2012)  
www.wales.gov.uk/topics/educationandskills/schoolshome/
literacynumeracy/literacyprogramme/?lang=en 
National Numeracy Programme (Welsh Government, 2012) 
www.wales.gov.uk/topics/educationandskills/schoolshome/
literacynumeracy/numeracyprogramme/?lang=en
The Skills Framework at key stage 2: An evaluation of the impact 
of the non-statutory Skills framework for 3 to 19-year-olds in Wales 
at key stage 2 (Estyn, 2011) 
www.estyn.gov.uk/english/docViewer/205514.4/the-skills-framework-
at-key-stage-2-july-2011/?navmap=30,119,196/?lang=en
The Skills Framework at key stage 3: An evaluation of the impact 
of the non-statutory Skills framework for 3 to 19-year-olds at key 
stage 3 (Estyn, 2012) 
www.estyn.gov.uk/english/docViewer/245235.9/an-evaluation-of-the-
impact-of-the-non-statutory-skills-framework-for-3-to-19-year-olds-in-
wales-at-key-stage-3-may-2012/?navmap=30,163/?lang=en
Routes for Learning routemap (Welsh Assembly Government, 2006) 
www.wales.gov.uk/topics/educationandskills/schoolshome/
curriculuminwales/additionaleducationalneeds/
routeslearning/?lang=en
Assessment of 5- to 14-year-old children’s mathematical progress 
in schools in Wales (Welsh Government, 2012) 
www.wales.gov.uk/about/aboutresearch/social/latestresearch/
childrenmathematical/?lang=en
Language, Literacy and Communication Skills (Welsh Assembly 
Government, 2008) 
www.wales.gov.uk/topics/educationandskills/earlyyearshome/
foundation_phase/foundationphasepractitioners/languageliteracy/;jses
sionid=y501PQ1Hvb2x541qG8gfJvJ0YQKYB3xZrC1SVTv3tXZGZwLqpL
Yz!-863523534/?lang=en
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Guidance on the teaching of writing skills (Welsh Assembly 
Government, 2010) 
www.wales.gov.uk/topics/educationandskills/schoolshome/
curriculuminwales/higherorder/guidanceteachingskills/?lang=en
Developing higher-order literacy skills across the curriculum  
(Welsh Assembly Government, 2010) 
www.wales.gov.uk/topics/educationandskills/schoolshome/
curriculuminwales/higherorder/literacy/?lang=en
